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PREFACE 


This  bibliography  is  an  update  on  three  previous  energy  bibliographies  dated  August 
1974  (N74-27577),  February  1975  (N75-27558)  and  July  (N77-28577,  N77-28578).  These 
three  bibliographies  were  compiled  by  Ms  Sandra  J.  Blow.  The  completion  of  this 
bibliography  was  performed  by  Dr.  Peacock  and  Mr.  Sholy  after  the  untimely  death 
of  Ms  Blow. 

This  update  contains  approximately  7,000  selected  references  on  energy  and  energy 
related  topics  from  bibliographic  and  other  sources  date  June  1977  through  subject 
headings  and  numerous  minor  headings.  Under  each  heading  the  entries  have  been 
arranged  by  the  date,  with  the  latest  works  first.  There  are  some  minor  changes 
in  subject  headings  from  the  previous  bibliographies. 

The  following  sources  were  used: 

NASA  RECON  - A Computerized,  online  interactive  information  system 

NASA  Langley  Research  Center  book  and  Document  card  files 

Scientific  and  Technical  Aerospace  Abstracts 

International  Aerospace  Abstracts 

Energy  Research  Abstracts 

Selected  Weekly  and  Monthly  Journals 
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ENERGY  AND  POWER  - GENERAL  . . . 

A.  Bibliographies  

B.  Books  - . . 

C.  Conferences  


UTTL 


AUTH 

CORP 


MAJS 

MINS 

ABA: 

ABS: 


V 


UTTL: 

CORP: 

MAJS: 

MINS: 

ABA: 

ABS: 


GENERAL  - BIBLIOGRAPHIES 


WWgiin  JUiSW 


BON 106684  ISSUE  I PAGE  92  CATEGORY  4 a cpt.- 

DOCUMENT79/0764/5  79/07/00  43  PACES  UNCLASSIFIED 

: Aircraft  fuel.  Citations  from  the  International 

1974S-°5Sl  ^979CtS  0319  8356  TLSP:  P,'09rCSS 

: A/ZOLLARS.  G.  p. 

: New  Mexico  UnjvV,  Albuquerque,  CSS:  (Techno  I ooy 
$23.00*  Center-)  AVAIL. NTIS  SAP:  HC  S2ti  OO/MF 

Sponsored  In  part  by  NTIS.  Springfield  Va 
: /-AIRCRAFT  FUELS/*BIBLIOGRAPHlES/-ENERGY  COMSFRVATtnw 

• 'ft\*  ";^p?."T4,10,v  *■«»*«  KiBBr.SSSBrff- 

EFFICIENCY/  cNGINE  DESIGN/  FUEL  CONSUMPTION 

uRA 

These  160  citations  concern  means  to  conserve  fuel  In 

d.U  on  ?^tat'0nS-  Artfc,*s  baling  With  aircraft 
design,  fuels,  engine  design,  propulsion  efficiency 
and  operating  procedures  which  conserve  fuel  are 

Included. 


79N27S47*  ISSUE  18  PAGE  2430  CATEGORY  44  rot*. 
OOCUMENT7043' 21 1 79/04/0<>  503  PAGES  UNCLASSIFIED' 

Energy:  a continuing  bibliography  with  Indexes.  Issue 

National  Aeronautics  and  Space  Administration 
Washington,  D.  C.  AVAIL.NTIS  SAP:  HC  E07' 

ff!Ll!0GR#,IHIES/,ENER2y  POLICY/* ENERGY  TECHNOLOGY 
/ENERGY  CONVERSION/  SOLAR  ENERGY/  WINDPOWER 
UTILIZATION 
Author 

This  bibliography  lists  1073  reports,  articles,  and 
other  documents  introduced  Into  the  NASA  scientific 
and  technical  Information  system  from  January  1 1079 

through  March  31.  1979.  y y 


M77-2M77*  4-  National  Aeronautics  an4  Space  Administration. 
Langley  Research  Center.  Langley  Station.  Va. 

AN  ANNOTATED  BI8UOOAAPHV.  VOLUME  1. 
APPENOIX  2 

Sandra  J.  Blow  Jul.  1977  848  p 

(NASA-TM-74765:  BIB.74-01-Voi-l-App-2)  Avail:  NTIS 
HC  A99  CSCL  OSB 

Abstracts  of  rspofts  concerning  energy  ara  praaantad.  Tha 
topic*  raportad  conclude:  energy  and  power,  hydrogen  and  other 
fueie.  waste  heat  utiluation.  nuclear,  solar,  and  energy  storage. 

F.O.S. 


N77-28S78*  + National  Aeronautics  and  Space  Administration. 
Langley  Research  Cantar.  Langley  Station.  Va. 

AN  ANNOTATED  BIBLIOGRAPHY.  VOLUME  2. 
APPENDIX  2 

Sandra  J.  Blow  Jul.  1977  874  p 

(NASA-TM  74764:  BI8.74-01-Vol-2-App-2)  Avail:  NTIS 
•1C  ABS  CSCL  OSB 

For  abstract.  see  N77-28577. 


t J^***®*  Mational  Technical  hdrrmation  Senrice. 


•TATE  OF  THE  ART  REVIEWS  ANO  RIRUOORAPHiae  nai 

■ibuooraphv  wil?ABiBC^ 

Rapaat.  1M4  - May  1S7S  ^ 

SSSmSSSSfr&JSS, 3,e » - ’"Vrs- 

(NTIS/ PS-79/ 0639/ 9;  NTIS/PS-7B/0586:  NTIS/PS-77/OfiJftt 
Avail:  NTIS  HC  S28.00/MF  S28.00  CSCL  10a'  7 * 

'°  auteof-tha  art  raviawt.  and 

Irtaratura  autvaya  on  vanoua  aspects  of  foaail  fuels,  wind,  solar 

rnTwa^^** #owov-  •"•'BY-  and  bananas 
jwjwmwad.  A faw  cit.uons  pertain  to  electric  power.  (This 

^J?,r^°tl^V  COnU’°‘  3,0  *Uw»cf‘-  X of  which  are 
new  entries  to  the  previous  edition.) 


WTt  WWf  National  Tsdmfed  Infa""*#*  Smvic*.  SpringNM. 
CMC  ROY  SUPPLY  AND  DPMARDMODIMJNtL  A MUDO 

s:  Tvsrsr-nR’T.,-  rss- 

SpmV/S:  KTI  S/PS-78/05991  Ml  H™ 

-*  ^yj5S^^«a*S£rs 

and  m4u*»ri.l  ww* 

mouKH  Abatracta  P^tm***  10  d#*i°n  ,0<J  d*W*^  gra 
anargy  modala  ar*  inclined. 


. 78N32585#  ISSUE  23  PAGE  3104  CATEGORY  44  RPT#: 

^ NT  I S/PS -78/0570/8  NTIS/PS-77/0505  NT  I S/PS-76/0404 
78/06/00  229  PAGES  UNCLASS1F  I ED  DOCUMENT 

Supersedes  NTIS/PS-77/0505;  NTIS/PS-76/0404; 

UTTL:  Energy  conservation:  Industry.  A bibliography  with 

abstracts  TLSP:  Final  Report.  1964  - May  1978 
AUTH:  A/HUNDEMANN.  A.  S. 

CORP:  National  Technical  Information  Service.  Sprinqfleld. 

Va.  AVAIL.  NT  IS  SAP:  HC  S28.C0/MF  i'.’U  U' 

MAJS:  / TBI BUOGRAPH I ES/* ENERGY  CONSERVATION/  • Il.I US 
MINS:  / ENERGY  CONSUMPTION/  FUEL  CONSUMPTION/  INDUSTRIAL 
ENERGY/- ^MANUFACTURING/  THERMODYNAMIC  EFFICIENCY 

ABA:  GRA  . 

ABS:  Potential  methods' .of  conserving  energy,  including  fuel 

and  materials  substitutions,  are  considered  for 
various  industries.  Many  abstracts  deal  with  reports 
that  also  cover  processes  used,  amount  of  energy 
consumed,  and  environmental  considerations  of  energy 
conserving  options.  Industries  covered  include  Food, 
paper,  chemical,  cement,  metals,  petroleum  refining, 
contract  construction,,  synthetic  rubber,  plastic,  drug 
manufacturing,  and  stone,  clay,  and  glass.  Energy 
conservation  through  the  use  of  waste  heat  is  covered 
In  • related  published  search  entitled  Waste  Heat 
Utl  t nation. 


1 .r.i- 


^ 78N32586#  ISSUE  23  PAGE  3105  CATEGORY  44  RPT#: 

NT I S/PS - 78/0599/7  78/06/00  99  PAGES  UNCLASSIFIED 

DOCUMENT 

UTTL:  Enerqy  supply  and  demand  modeling.  A bibliography 

with  abstracts  TLSP:  Final  Report.  1964  - May  1978 
AUTH:  A/HUNDEMANN.  A.  S, 

CORP:  National  Technical  Information  Service.  Springfield, 
Va.  AVAIL. NT IS  SAP:  HC  S2B.O0/MF  $28.00 

MAJS:  /♦BIBL10GRAPHIES/*0EMAUD  ( ECONOMICS )/*ENERGY 
CONSUMPTION/'MATHEMAT ICAL  MODELS 
MINS:  / COAL/  ELECTRICITY/  ENERGY  TECHNOLOGY/  NATURAL  GAS/ 
PETROLEUM  PRODUCTS/  TECHNOLOGICAL  FORECASTING 
ABA:  GRA 

ABS:  This  bibliography  contains  94  abstracts.  The  use  of 

energy  models  to  estimate  the  supply  and  demand  of 
electricity,  oil.  natural  gas.  coal,  and  petroleum 
products  on  national,  regional,  and  state  levels  is 
discussed.  The  models  cover  residential,  commercial, 
and  Industrial  supply  and  demand:  the  Impact  of 
economic  conditions  on  demand:  energy  use 
alternatives:  and  optimal  allocation  of  regionally 
produced  energy  resources.  Abstracts  pertaining  to 
daslgn  and  devatopment  of  anergy  models  are  included. 


° *>39  CATEGORY  44  RPT*- 

DOCUMENT  ERG‘76’M  76/01/00  75  PAGES  UNCLASSIFIED 

: Explaining  energy:  A manual  of  non-style  for  the 

energy  outsider  who  wants  In 
: A/SCHIPPER.  L.  PAA:  A/( Ca H f.  Un I v, . Berkley) 

: Argonne  National  Lab..  III.  AVAIL. NTIS  SAP-  mc 

A04/MF  A01  SAP.  HC 

Sponsored  by  ERDA 

RE?oSr«S/‘SS,ENERG?,,ERGV  TECHH0L0GV/*GEOTHEPf4AL 

NUCLEAR^ISSIION87  C0NSERV*T ,0N/  TOSSIl  FUELS/ 

Author  (ERA) 

A guide  or  outline  of  the  most  asRcd  about 
controversial,  and  basic  characteristics  of  enemy 
systems  was  assembled.  The  parameters  of  supply 
demand,  environmental  Impact,  growth,  conservation, 
future  energy  sources,  research  and  development,  and 
certain  socio-political  issues  form  the  basis  o?  alt  ! 

°f  Nuclear  fission  and  fusion.  I 

fossil  fuels,  solar  energy,  and  geothermal  energy  are  P 
thi  most  premising  sources  that  are  receiving 
attention  at  present.  Information  Is  included  on 
Obtaining  material  at  little  or  no  cost  from 
Congressional  committees,  government  bureaus  the 
Government  Printing  Office.  Industry  and  lobby  groups 
environmental  organizations,  and!  research 
Institutions.  References, Vn  the  bibliography  citing 
834  I terns  enphasize  the  use  of  energy  choices,  throuah 
many  of  the  general  references  form  the  framework  of 
standard  energy  forecasts  and  methodology. 


V 

AUTH; 

UTTL: 


7BV20976  1975  1SS:  45  25853.  P83H37  016 .333 
A/Harrah.  Barbara  K . ; B/Harrah.  David  F..  8/19*9  PAT. 

Alternate0 sources  of  energy.  TLSP:  a bibliography  of 
solar,  geothermal,  wind,  and  tidal  energy,  an 
environmental  architecture,  with  a foreword  by  Brent 

u POP  Jgp i 

The  Scarecrow  Press.  Inc. . Metuchen.  N.  J.  xv.  201  P- 
23  cm. 

Includes  Index.  „ . 

LC:  Power  resources- -Bibl lography.  Architecture  and 

NASA*1/  BIBLIOGRAPHIES/  ENERGY  SOURCES/  GEOTHERMAL 
ENERGY  CONVERSION/  SOLAR  ENERGY/  TIDE  POWERED 
GENERATORS/  WINDPOWERED  GENERATORS 
MAIN-AUTH  TRACE-TITL'AUTH*  CATLG  BY-FAClLlTY 
76/11/02  AVAIL:  / LANGLEY 


^ 78NM626  ISSUE  S PAGE  645  CATEGORY  44  RPT«: 

NCWTD-CNDST- BIB-6  74/02/00  64  PAGES  UNCLASSIFIED 

DOCUMENT  OCAF  E0908B1 

UTTL:  Unconventional  energy  sources.  A select  bibliography 
AUTH:  A/LAPEYSEN,  E.  H.  PAT:  A/comp. 

CORP:  National  Center  for  Scientific  and  Technical 

Documentation.  Brussels  (Belgium).  AVAIL. NT IS 

SAP:  HC  A 04 

MAJS:  /♦BIBLIOGRAPHIES/*ENERGV  POLICY/* GEOTHERMAL  RESOURCES 
/♦SOLAR  ENERGY/*TIDEPOWER/*WINDPOWER  UTILIZATION 
MINS:  / ECONOMICS/  ENERGY  SOURCES 
ABA:  ESA 

ABS:  A total  of  680  references  to  articles  covering 

economics,  statistics,  and  prospects;  geothermal 
energy;  prospects  towards  new  policies;  solar  energy: 
and  tidal  energy  and  wind  power  are  listed.  There  are 
no  subject  or  author  Indexes. 


i 


V 77V 16062  1971  ISS:  01  25853. P83D4  016.3339  LC- 
70-616330 

UTTL:  A bibliography  of  non- technical  literature  on  energy. 
Prepared  at  the  request  of  Henry  M.  Jackson, 
chairman. ..pursuant  to  S.  Res.  45.  A national  fuels 
and  energy  policy  study,  serial  no.  92-7. 

U. $,  Congress.  Committee  on  Interior  and  Insular 
Affairs. 

U.  S.  Govt. -Print.  Off..  Washington.  99  p. 

S.  45 

LC:  Power  resources- -Bibl lography.  Power 
resources- - Laws  and  legialat ion-Biol iography. 

NASA:  / BIBLIOGRAPHIES/  ENERGY  SOURCES/  LAW 
(JURISPRUDENCE) 

MAIN-CORP  TRACE-SERS»TITL*  CATLG  BY-JPL 
76/12/17  AVAIL:  / JPL 
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A79-31401  ItammMe  alternat"**:  *<**«*"» . ot  .1tl* 

Fount!  Annual  Confenncu.  Umvwsity  ot  Ontario,  Lontton. 

Canada  August  2024.  1*71!  Vofcmn  1 » 2.  Conference  sponsored 
bv  theSouT  Energy  Society  of  Canada,  Ministry  of  Energy,  Mtn« 
^ Resources.  Nadonal  Research  Counci,  of  Canada  et  a Wnnj- 
peg  Solar  Energy  Society  of  Canada.  Inc..  19711  Vot.  1.731  P..^- 
?277  p.  In  English  and  French.  Price  of  two  volume*.  *29.47.  IFor 
individual  items  see  A79-3I402  to  A79-3I458) 

Flat  plate  collectors  are  discussed,  taking  into  awount  nw 
approaches  regarding  the  ranking  and  «al^OPJ^  flat  P»a« 
collectors,  the  optimisation  of  the  flow  P»»*r  f^Tlr^oZ 
heating  solar  collectors,  the  performance  analysis  of  a flat  P late  sol* 
collector  using  'forge-fin'  tubes,  an  enemy 
solar  collector,  the  dimensional  relations 
transfer  in  flat  plate  collectors,  opt.mrsat.on  shrfws 
electroplating  variable,  for  solar  select, ve  surfaces.  and ' 
tion  of  tl«  honeycomb  heat  trap  in  flat  plate  *ol«  collectors. 
Attention  is  also  given  to  concentrators,  aspects  of  heat  storage, 
photochemistry  and  photovoltaic*,  testing,  radiation  measurement. 
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163*2 — — : Energy  dictionary  f V*  Daniel  Hunt* 

•S3  Hew  York  5 Van  Nostrand  Felnhold, 

«197tt. 

lx,  518  p*  : 111*  ; 24  cm*  C Tan 
' Nostrand  Relnhold  environmental 
engineering  series! 

Includes  Index* 

1*  Power  resources  — Dictionaries* 
2*  Power  (Mechanics)  — Dictionaries* 
1.  Title. 
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810  Technician's  and  experimenter 'a 

•P53  guide  to  using  sun*  wind,  and  water 

power  / Richard  E*  Pierson*  West 
Nyacky  N»T*  2 Parker  Pub*  Co*»ti87?* 
270  p.  t 111.  * 24  cm*  S9.95 
Includes  Index* 

1*  Solar  energy*  2*  Wind  power*  3* 

This  hook  is  written  for  experimenters  and  tech- 
nicians or  anyone  interested  in  building  electrical  —01—0 
generation  units  powered  by  tbc  sun,  wind,  — 
water,  exercise  and  other  FREE  energy  sources. 

Now  you  can  benefit  from  reduced  heating  and 
cicctric  bills  with  the  advantage  of  having  a vir- 
tually unlimited  supply  of  fuel. 

Unlike  most  of  Hie  Information  mBrhk  s* 
the  market  today,  this  guidebook  gives  yon  dear, 
easy-to-nnderstand  explanations  r>r  snefc  topics 
ns:  specific  design  criteria;  materials  yon  need  to 
bnM  your  own  equipment;  and  inexpensive  com- 
ponents that  yon  can  hoikl  yourself. 

What’s  more,  you’ll  find  that  all  of  the  design 
problems  handled  in  this  guidebook  arc  treated 
from  the  standpoint  of  MINIMUM  COST  so 
that  no  matter  what  your  budget  may  be.  yon 
can  join  the  cJirc  group  of  solar  experimenters. 
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HD  National  Fnerp.y  Strategies  Prelect. 

9502  Fnergy  in  AreericaVs  future  : the  choices 

,1152  before  us  : a study  / by  the  staff  of  the 

N3714  RpP  National  Energy  Strategies  pro1ect  ; 
1979  by  Sam  H.  $churr,  project  director  .»• 
fet  al.].  — Baltimore  : Johns  1’onkins 
Universitv  Press  for  Resources  for  the 
future,  cl  979.  . 

xxvi,  555  n.  ! : ill.  ; 23  cm. 

Includes  index. 

ISBN  0-801P-  22.P.D-7 

1.  Fnerny  poll cv— United  States. 

2.  Energy  con-S3  sumption— United 

°tate9.  (Continued  on  card  2) 
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163.7  Energy  Conceptst  London*  1979* 

•IS6  international  conference  on  future 

1979  energy  concepts*  30  January  — l Febr 

uary  1979*  Savoy  Place*  London  / 
organized  by  Science*  Education  and 
Management  Division  of  the  Institution 
of  Electrical  Engineers  in  association 
with  the  Institute  of  Electrical  and 
Electronics  Engineers*  (United  Kingdoit 
and  Republic  of  Ireland  Section  )««•[ el 
al* ]•  — London  ; Mew  York  • 

Institution  of  Electrical  Engineers* 
£1979  . 

xvl,  445  p.  : ill.  - ( IEE. 

Conference  publication  * no*  171) 
Includes  bibliographies  and  index* 

1*  Power  resources — Congresses*  I* 
Institution  of  Electrical  Engineers* 
Science*  Education  and  Management 
Division*  II*  Title;  Future  energy 
concepts*  III*  Series;  Institution  of 
Electrical  Engineers.  IEE  conference 
publication  ; no*  171* 

621.4  79-314963  0-852961-98-7 
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TJ  Stay,  David  Anthony. 

163.3  Industrial  energy  conservation  t I hand* 

•R4  book  for  engineers  and  managers  / David  A. 

1979  Reav.  — 2d  ed.  — Oxford  : New  York  : 

Pergamon  Press,  cl979. 
xiv,  371  p.  : ill. 

Bibliography:  p.  345-354. 

Includes  index. 

ISBN  0-08-023273-6 

1.  Industry— Energy  Conservation-Hand- 
books. manuals  etc.  I.  Title. 


TD  United  Nations.  Economic  Commission  for 

195  Europe. 

,E5  Environment  and  energy  : environmental 

aepects  of  energy  production  and  use,  with 
particular  reference  to  new  technologies  / 
a report  of  the  United  Nations  Economic 
Commission  for  Europe.  — Oxford  ; New 
York  ; published  for  the  United  Nations  by 
Pergamon  Press,  d979, 

[iv] , 113  p.  ; 26  cm. 

Includes  bib-  liographical 

references  and  Index. 

ISBN  0-09-  024460-8 

1.  Power  resources— Environmental 
aspects— Europe.  2.  Technological 
innovations— Europe.  I.  Title. 


OC  Hemdal,  John  F. 

73.8  The  energy  center:  Jew  alternative  for 

,H45  effective  energy  use  / fcv  John  F.  Hemdal. 

— Ann  Arbor,  Mi.  : Ann  Arbor  Science 
Publishers,  cl979« 
xvi,  272  p.  : ill. 

ISBN  0-250-40283-1 
1.  Energy  conservation.  2.  Energy 
centers.  3,  Power  resources.  I.  Title. 
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163.15  Conservation  Commission  of  the  World 
•W651  Energy  Conference.  — Guildford  [Ene,.]  ; 

New  York  : published  for  the  WEC  by  IPC 
and  Technology  ^ress,  cl°78. 

x,  109  p.  ! HI.  ; 30  cm.  — (World 

energy  resources,  1985-2020) 

CONTENTS:  World  energy  demand  to  2020. 

1.  Energy  consunotlon.  1.  World 
Energy  Conference.  Conservation  Commission. 

II.  Titles  World  energy  demand  to  2020. 

III.  Series. 
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TJ  Patterson*  O*  A* 

260  Bncrgf  analysts  with  a pocket 

•P28  calculator  / by  G*  A*  Patterson* 

Palos  Verdes  Estates*  Calif*  - Basic 
Science  Press*  1978. 

It,  107  p.  : ill.  ; 22  cn.  S9.95 
Includes  bibliographical  references 
1*  Heat  — Transnlsslon  — 
Measurenent  — — Data  processing*  2. 
Progress able  calculators*  1*  Title* 
621*4022028  77-88128  0-917410-01-7 
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Intersodety  Ehergy  Conversion  Bigineerincr  - _ 
Conference,  13th,  Ssn  Diego,  1978. 

Prcoeedings  of  the  13th  Intersociety 
Ehergy  Conversion  Engineering  Conference, 
San  Diego,  California,  August  20-25,  1978 
/ sponsored  jointly  by  the  Society  of 
Automotive  Engineers  ...Tetal.1.  — 
Harrendale,  PA  : Society  of  Automotive 
Engineers,  d97°. 

3 v.  s ill.  t 28  cm. 

"SftE  P-75" 

"lEffl  78-Of  1372-2  aieray." 

1.  Direct  energy  ocnverslcn— Congresses. 
2.  Energy  conservation — Congresses. 

I.  Society  of  Automotive  Engineers. 

621.3124 


TJ  Bailie*  R.  C* 

163.9  Energy  conversion  engineering  / 

.1334  Richard  C.  Bailie.  Reading*  Mass*  Z 

Addison— Wesley*  1978* 

xvii*  537  p.  : ill.  ; 25  cs. 

( Energy  science  and  technology  ; no. 
1 1 

Includes  index. 

I*  Power  f Mechanics?*  2*  Power  ~ 
resources.  I.  Title.  II*  Series* 

621  78-11969  0-201008-40-8  78V45973 


TJ  Baron*  Stephen  L. 

163.5  Manual  of  energy  saving  In  existing 

.BW  buildings  and  plants,  v.  1 * facility 

E37  operation  and  Maintenance  / Stephen  %• 

v.l  Baron*  editor.  — — Englewood  Cllffa*  N.J.  • 

Prentice-Hall*  d97&> 

179  p.  : ill.  ; 23  co. 

ISBN  0-13-553570-6 
1.  Buildings — Energy  conservation.  2. 
Factories— —Energy  conservation.  I.  Title. 
II.  Title:  Facility  operation 

and  nainte-  nance. 
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Efficient  electricity  use  : a reference  hook 
on  energy  management  for  engineers,  archi- 
tects, planners,  and  managers  / Craig  B. 
Smith,  editor.  — 2d*  ed.  — New  York  : 
Beruamon  Press,  cl978. 
xx,  778  p.  s ill.  ? 29  cm. 

"Prehared  by  Applied  Nucleonics  Germany, 
inc.  (ANGO)  as  an  aooowt  of  work  sponsored 
by  the  Electric  Rawer  Research  Institute, 
inc.  (EPPI)" 

Includes  bib-  lioqrachical  references 
and  index.  . . 

ISPN  0-08-023227-2 
1.  Energy  conservation — Handbooks, 
manuals,  etc.  2.  Electric  power  HanrtJooks, 
manuals,  etc.  3.  Ebergy  ocnsurption — 
Handbooks,  manuals,  etc.  I.  Smith,  Craig 
B.  II.  Replied  Nucleonics  Gornany. 

III.  Electric  Power  Research  Institute. 

333.7 


Hbrld  Ebergy  Oanferenoe. 

World  energy  resouroes  1985-2020  t 
executive  sunnaries  of  reports  on 
resources,  conservation  and  demand  to  the 
Conservation  Cornnission  of  the  Vforld  Ebergy 
Conference . — New  York  t IRC  Science  and 
Technology  Press,  cl978. 

xii,  249  p.  * ill. 

Includes  bibliographic  references. 

ISEN  0-902952-90-6. 

1.  Fewer  resources.  I.  Title. 
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Loftness,  Robert  L. 

Eberov  handbook  / Robert  L.  Loftness. 

— New  Yack  : Van  Noetrend  Reinhold  Co., 
d97'>. 

vli,  741  p.  : ill. 

Includes  bibliognphioal  references 
am  index. 

ISM  0-442-24036-9 

1.  Power  resources — Handbooks,  manuals, 
etc.  2.  Power  (Mechanics) — Handbooks, 
manuals,  etc.  3.  Environmental  pro- 
tection-- Handbooks,  manuals, 

etc.  I.  Title.  333,7 
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Advances  in  energy  systems  end  technology, 
y.  I / (edited  by)  Peter  Auer.  — New* 
York  : Academic  Frees,  1978. 
ix,  387  p.  : ill.  5 24  cm. 

Includes  bibliographies  end  index. 

ISBN  0-12-014901-X 
1.  Energy  policy— Addressee,  essays, 
lectures.  2.  Power  resources— Addresses, 
essays,  lectures.  I.  Auer,  Peter. 
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Loe.l  ancrgjr  centres  * ..  [proc.wdinsw  of 
the  conference  organised  by  the 
Construction  Industry  Conference 
Centre  Ltd.  ...  et  al.  London,  6-7 
July,  19773  /edited  by  M.  J.  D. 
Luces.  London  ! Applied  Science 

Publishers,  1978.  lft 

EtTf  261  P*  •:  -111.  5 23  cm.  £15.19 
Includes  bibliographical  references 
and  index. 

1,  Heating  fees  central  stations 
congresses.  2.  Total  energy  systsss 
(On-sits  electric  power  production!  - 
CongresBes.I.  Lucas,  H.  J.  D* 
Construction  Industry  Conference 

621*312132  78-324282  0-853347-82-4 
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PAGES  UNCLASSIFIED  DOCUMENT- 
’ UTTL:  ERDA  net  energy  analysis  program  TLSP:  Final 


RPT# : 
17 

Repor  t 


AUTH:  A/BULLARD.  C.  W. 

CORP:  Illinois  Unfv,,  Urbana.  CSS:  (Center  for  Advanced 
Computation.!  AVAIL. NTIS  SAP:  HC  A02/MF  A01 
MAOS:  /'ECONOMIC  IMPACT/’ ENERGY  CONSERVATION/'ENERGY 
CONVERSION  EFFICIENCY/ ‘ENERGY  POLICY 
MINS:  / COST  ANALYSIS/  ENERGY  SOURCES/  ENERGY  TECHNOLOGY/ 
HANDBOOKS/  SYNTHETIC  FUELS 
ABA:  ERA 

ABS:  Work  performed  from  March  1976  through  September  1977 

In  support  of  the  net  energy  analysis  program  Is 
summarized.  A handbook  was  prepared  for  use  by  persons 
performing;  net  energy  types  of  goods  and  services,  and 
embodies  several  methodological  advances.  Quantitative 
estimates  were  made  for  the  effects  of  certain 
deviations  from  this  standard,  including 
Internalization  of  R and  D expenditures,  regulation, 
and  capital  Investment.  A method  was  developed  for 
evaluating  net  energy  impacts  of  energy  conservation 
options,  and  for  comparing  them  to  supply  development 
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\i  . 77N33675#  ISSUE  24  PAGE  3244  CATEGORY  44  RPT»: 
PB-269034/5  FEA/B-77/166  77/06/00  64  PACES 

UNCLASSIFIED  DOCUMENT 

UTTL:  Energy  interrelationships.  A handbook  of  tables-and 
conversions  factors  for  combining  and  comparing 
International  energy  data  ■ ~ 

AUTH:  A/GUYOL.  N.  B. 

CORF':  National  Energy  Information  Center.  Washington.  D.  C. 

; AVAIL. NTIS  SAP:  HC  AO'l/MF  AOf 

MAJS:  /‘DATA  CORRELATION/ ‘ ENERGY  POLICY/* ENERGY  TECHNOLOGY/* 
HANDBOOKS/* INFORMATION  DISSEMINATION 
MINS:  / TABLES  (DATA)/  TECHNOLOGY  TRANSFER/  THERMODYNAMIC 
EFFICIENCY 

ABA:  GRA  

ABS:  Facts  about  the  nature,  measurement,  comparison,  and 

utilization  of  energy  commodities  are  provided. 

Precise  factors  for  moving  from  one  system  of 
measurement  to  another  are  described.  Particular 
energy  commodities  and  their  energy  values  are 
indicated.  A set  of  tables  is  given  for  reducing  x 

different  energy  commodi  i l e.s . measured  in  their 
customary  units,  to  any  one  of  the  ten  units  commonly  /'' 
employed  In  combining  or  comparing  energy  data. 
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A0-A03BB02  TETRAT-A-642-77-306  CNT*: 

N0001 4- 76-C-0239  77/04/00  437  RAGES  UNCLASSIFIED 

DOCUMENT 

Supersedes  7ETRAT-A-642-76-254 
UTTL:  Energy  fact  book,  1977  — energy  sources,  technology, 
and  conservation 

CORP:  Tetra  Tech.  Inc.,  Arlington,  Va.  AVAIL. NTIS  SAP: 

HC  A 1 y/ISIF  A01 

MAJS:  /'ENERGY  C0NSERVAT10N/*ENERGY  POLICY/*ENERGY 

TECHNOLOGY/ ‘FUEL  CONSUMPTION/ ‘FUELS/'HANDBOOKS/* 
REGULATIONS 

MINS:  / GEOTHERMAL  ENERGY  CONVERSION/  MAGNETOHYDRODYNAMICS/ 
NUCLEAR  POWER  PLANTS/  SOLAR  ENERGY  CONVERSION/ 

1 THERMOELECTRIC  POWER  GENERATION 

ABA:  Author  (GRA) 

ABS:  The  Energy  Fact  Book- 1977  summarizes  the  present  U.  S. 

Energy  situation:  Energy  R and  D Legislation;  Federal 
Government  Energy  R and  0:  and  International  Energy  R 
and  D.  It  includes  a brief  description  of  the  various 
processes  and  development*  related  to  hydrocarbon 
fuels,  synthetic  fuels,  non -hydrocarbon  energy  sources 
and  energy  conservation. 
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■ 163.5  Building  & renodeling  ft* 

.W6  / lay  Janes  D.  Hiqacn.  — Solans  Bench, 

H53  Calif.  : Craftsman  Bock  Go, , c!977. 

320  p.  i an.  - 
Includes  index. 

ISBN  0-910460-56-6  . 

1.  Dwelling*  Bwrgy  uuMCvarim. 

X.  Title. 
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Falls  Church*  7a»  * .Ksndrlck*  *1977.  ^ 
203  p.  1*>  various  pcglngs  S 111.  * 
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Strategy  for  ooorgy  oonoorraticn  tkrough 
tribology'  / : oponaored  by  ASMB 
Research  Coaaittee  on  Lubrication  ; 
prepared  by  O*  Plnkus  and  D*  F* 
lilcockf  Tribology  Departaent« 
Mechanical  Technology,  Inc*  Now  York 
S Aaerican  Society  o t Mechanical 
Engineers,  1977* 

*▼1,  174  p*  ; ill.  ; 26  ca. 

Includes  bibliographical  references* 

Energy  conservation*  2*  ^ 

Tribology* I*  Plnkua,  Oscar*  II* 
Vilcockf  Donald  F*,  Joint  author*  III* 
Aaerican  Society  of  Mechanical 
Engineers*  Research  Coaaittee  on 
Lubrication*  IV*  Mechanical  Technology 
Incorporated*  Tribology  Dept*  V* 

Title!  Energy  conservation  through 
tribology*  VI.  Title. 

(Continued  on  card  3) 
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8 m Fheny  and  the  atmosphere  t a physical- 

.C27  chemial  approach  / bv  Ian  M.  Campbell.  — 

Imte  i New  York  : Wiley,  cl977. 
ix,  398  p.  : ill.  ; 23  cm. 

Biblopraphy:  p.  [393] -39 A. 

IncMes  index. 

ISJW9-471994-92-0 

1.  Atmosphere.  2.  Atmospheric  chemis- 
try. 3.  Fuel.  I.  Title. 
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Transportation  energy  conservation  data  book 
A/LOEBL.  A.  S.:  B/8J0RNSTAD.  D.  J ‘ C/BURCH  D 

D/HOWARD.  E.  B. ; E/HULL.  U.  F. ; F/MADEWELL  'd.' 
G/MALTHOUSE,  N.  S.;  H/OGLE.  M.  C. 


CORP:  Oak  Ridge  National  Lab..  Tenn.  CSS:  (Enerav  Dlv  t 
AVAIL. NTIS  SAP:  HC  A13/MF  A01 

MAdS:  /’ENERGY  CONSERVATION/ ' ENERGY  POLICY/* INDEXES 
(DOCUMENTATION) /’TRANSPORTATION  ENERGY 
MINS:  / EARTH  RESOURCES/  ECONOMIC  FACTORS/  FUEL  CONSUMt'T ton/ 
HANDBOOKS/  TABLES  (DATA)  * ' 

ABA:  Author 

ABS;:  Statistical  data  on  energy  use  in  the  transportation 

sector  are  presented  In  the  form  of  tables,  graphs, 
and  charts:.  The  following  topics  are  covered  in  six 
chapters:  characteristics  of  transportation  modes: 

energy  characteristics,  including  energy  consumption 
by  source  and  by  sector  and  energy  Intensiveness: 
conservation  alternatives:  government  impacts. 
Including  expenditures,  regulations  and  research, 
development,  and  demonstration  spending:  energy 
supply,  including  domestic  petroleum  production, 
prices,  and  projections:  and  transportation  demand. 
Including  population  characteristics  and  economic 
determinants.  A bibl lography  of  data  sources  Is 
provided  at  the  end  of  each  chapter,  and  a more 
general  bibliography  ls  Included  at  the  end  of  the 
bock. 
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Eherrjy  conservation  in  the  built  enviroroit 
* Proceedings  of  the  i.976  symnosiun  of  the 
International  Council  for  Building  Ite- 
search,  Studies  and  Bocixnentation  held  at 
the  British  ftrtlding  Research  Establish- 
ment / editor,  Roger  6.  Oxirtnev.  — 

Horrity  [Rio.]  t Construction  Press.  1076. 
6«3  n.  : ill.  • -31  an. 
fciglish  or  French;  swrmaries  in  Frmch. 
^wnsored  by  Cl B *67  Wbrking  Omission 
on  fherny  ^ '\  Observation  in  the 
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R EPORT  OF 

THE  ENERGY  PROJECT 
ATTHE 

HARVARD  BUSINESS  SCHOOL 


EDITED  BY 
ROBERT STOBAUGH  AND  DANIELYERGIN 


The  issue  of  energy— its  price  and  avail- 
ability—has  dogged  our  unhealthy  econ- 
omy, even  as  it  has  provoked  an  intense 
and  largely  fruitless  political  controversy. 
Billions  of  corporate  dollars  are  at  stake,  as 
well  as  the  fundamental  security  of  an  in- 
dustrial society.  Here  the  Energy  Project  at 
the  Harvard  Business  School  establishes 
historical  perspective,  clarifies  the  terms  of 
the  current  debate,  and  advocates  a course 
of  action. 


u,  nunc  oi  me  lour 

conventional  sources  of  domestic  energy- 
oil,  coal,  natural  gas,  or  nuclear-can  sup- 
ply much  more  energy  than  they  now  do. 
We  are  therefore  faced  with  a choice*  in- 
creased imports  of  OPEC  oil,  which  can 
only  make  a bad  situation  woise,  or  a gen- 
uinely serious  move  toward  conservau'on 
and  low-technology  solar. 

The  Energy  Project  opts  for  the  latter 

course,  which  is  bound  to  upset  many 
people.  But  the  beauty  of  the  book  is  the 
mode  of  analysis  employed-a  managerial 
mode  that  assesses  priority  and  potential, 
cosl  and  nsk,  incentive,  profit,  and  the  mar- 
ketplace. At  the  same  time,  the  issue  of 
energy  presents  far  more  than  a set  of  tech- 
ntcal  and  economic  problems:  The  resolu- 
tion ofthe  crisjs  requires  an  unders|and. 

ofthe  complex  interplay  ofthe  political 
and  institutional  forces  involved  The  book 
furnishes  that  understanding 

Ener^  Future  will  be  boll,  comroveraal 
and  definitive. 
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UTTL:  Workshop  on  Economic  anti  Operational  Requirements  and 
Status  of  Large  Scale  Wind  Systems,  Monterey,  Calif..' 
March  28-30,  1979.  Proceedings 
AUTH:  A/CLARK.  E.  F,.  ; B/OE  WINTER.  F.  PAA:  B/(Altas 

Corp.,  Santa  Cruz,  Calif,)  PAT:  A/IEO.)  h 

Workshop  sponsored  by  the  U.S.  Department  of  Energy 
and  Electric  Power  Research  Institute  Santa  Cruz. 
Calif.,  Altas  Corp.,  iS79.  465  p.  (For  Individual 
Items  see  A79-46527  to  A79-46548) 

MAOS:  /♦ CONFERENCES/* ECONOMIC  FACTORS/* ENERGY  TECHNOLOGY/* 
WINDPOWER  UTILIZATION 

MINS:  / AUTOMATIC  CONTROL/  ENVIRONMENT  EFFECTS/  INDUSTRIAL 
MANAGEMENT/  MICROPROCESSORS/  NASA  PROGRAMS/ 

PERFORMANCE  PREDICTION/  PERFORMANCE  TESTS/  REGIONAL 
PLANNING/  SYSTEMS  ANALYSIS/  SYSTEMS  ENGINEERING/ 
TECHNOLOGY  ASSESSMENT/  TOPOGRAPHY/  USER  REQUIREMENTS/ 
UTILITIES/  WIND  VELOCITY/  WINDPOWERED  GENERATORS 
ABA:  V.T. 

ABS:  The  work  deals  with  analytic  and  experimental  studies 

on  the  integration  of  wind  generation  into  electric 
utility  networks.  Overviews  of  major  wind  program 
elements  are  included,  covering  activities  In  wind 
turbine  generators  (WTG)  hardware  design  and 
"development,  wind  energy  resource  assessment  and 
environmental  Issue  assessment.  The  paper  covers  the 
following  Sessions:  (I)  wind  energy  technology 
overview;  (2)  wind  generation  value  In  electric 
utility  systems:  (3)  Targe  wind  turbine  generator 
operation  and  status,  and  (4)  network  Interaction  J 
analyses.  Consideration  Is  given  to  economic 
requirements  and  value  analysis,  and  operational 
experience  and  status. 
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UTTL:  International  Conference  on  Future  Energy  Concepts. 
London.  England.  January  30*February  1 . 1979. 
Proceedings  SAP:  S46 

Conference  sponsored  by  the  Institution  of  Electrical 
Engineers.  London.  Institution  of  Electrical  Engineer* 
(IEE  Conference  Publication.  No.  171). 1979.  460  p (For 
Individual  Items  see  A79-37B43  to  A79-37918) 

MAJS:  /-CONFERENCES/* ENERGY  TECHNOLOGY/ 'TECHNOLOG ICAL 
FORECASTING 

MINS:  / BIOMASS  ENERGY  PRODUCTION/  GEOTHERMAL  ENERGY 

CONVERSION/  HYDROGEN-BASED  ENERGY/  MaGNETOhYDRODVNAMIC 
GENERATORS/  SATELLITE  SOLAR  POWER  STATIONS/  SOLAR 
ENERGY  CONVERSION/  TIDE  POWERED  GENERATORS 
ABA:  B.J. 

ABS:  Papers  are  presented  on  solar  energy  utilization,  wave 

power  experiments,  geothernia I energy,  tidal  power.  MHO 
power  generation,  wind  energy  systems,  and  hydrogen 
energy.  Particular  consideration  is  given  to  wfndpow*r 
-generation  on  a large  scale,  the  prospects  of  a 
biological -Photochemical  approach  to  the  utilization 
of  solar  energy,  tidal  and  river  current  energy 
systems,  and  satellite  solar  power  stations. 

1 79V42I08  1979  ISS:  42  TJI63.2.N36,  1979  621.374 

iUTTL:  Technology  for  energy  conservation  : TLSP:  proceedings 
j / aff U iated  groups:  U.  S.  Department  of  Energy.  - 

National  Conference  on  Technology  for  Energy 
Conservation,  Tucson.  1979. 

Information  transfer.  Inc..  Silver  Spring.  Md.  : 626 
p.  : 111. 

Held  January  23-25.  1 979. P Includes  bibliographies. 

LC:  Energy  conservat ion- -Congresses . 
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ChemLstry  for  energy:  Proceedings  of  the  Symposium. 
Winnipeg.  Manitoba.  Canada,  dune  5-7.  1978 

A/TGf*iLINS0N,  M.  PAA ? A/(Whitesheli  Nuclear  Research 
Establishment,  Pinawa.  Manitoba.  Canada)  PAT: 

A/ (ED.)  SAP:  $25 

Symposium  sponsored  by  the  Chemical  Institute  of 
Canada.  Alberta  Energy  Co..  Department  of  Energy. 

Mines  and  Resources  of  Canada,  et  al  Washington.  O.C. . 
American  Chemical  Society  (ACS  Symposium  Series.  No. 
90).  1979.  363  p (For  individual  items  see  A79-40737 
to  A79-40750) 

/•CHEMICAL  ENG I NEER I NG/ * CONFERENCES/*  ENERGY  SOURCES/* 
ENERGY  TECHNOLOGY 

/ BIOMASS  ENERGY  PRODUCTION/  CANADA/  CHEMICAL  ENERGY/ 
COAL  GASIFICATION/  COAL  UTILIZATION/  ELECTROCHEMISTRY/ 
ENERGY  CONVERSION  EFFICIENCY/  ENERGY  POLICY/  ENERGY 
STORAGE/  FOSSIL  FUELS/  FUEL  CELLS/  HYDROCARBON  FUEL 
PRODUCTION/  HYDROGEN  PRODUCTION/  ORGANIC  WASTES  (FUEL 
CONVERSION)/  PHOTOCHEMICAL  REACTIONS 
S.D. 

The  chemistry  of  various  sectors  of  energy  production 
from  Canadian  sources  is  reviewed,  and  important  R&D 
areas  are  identified.  This  20 -chapter  book  is  divided 
Into  three  main  sections:  fossil  fuels,  perpetual  and 
renewable  sources,  and  electricity  production  and 
storage.  The  fossil  fuel  section  covers  coal 
conversion,  oil:  sands,  sulfurization,  peat,  ana  the 
Canadian  government's  R6D  program  as  well  as  Canada's 
fossi  I fuel  resources.  Under  renewable  resources,  the 
potential  of  biomass  Is  discussed,  with  emphasis  on 
the  most  energy-eff icient  and  least  costly  use  of 
biomass,  the  direct  burning  of  wood.  The  uses  of 
anaerobic  bacterial  systems  for  conversion  of  animal 
manure  into  methane  are  examined  along  with  the 
Interaction  of  photosynthet ic  and  sulfate-reducing 
bacteria  in  a membrane-separated  anaerobic  culture. 
Some  of  the  chemical  problems  encountered  during 
nuclear  generation  of  electricity  are  considered. 

Solar  energy  is  Related  to  the  thermodynamic  and 
kinetic  limits  on  Its  conversion  and  storage. 
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UTTL:  Internationa)  conference  on  future  energy  concepts.  30 
January  - 1 Febr  uary  1979.  Savoy  Place.  London  / 
organized  by  Science.  Education  and  Management 
Division  of  the  Institution  of  Electrical  Engineers  In 
association  with  the  Institute  of  Electrical  and 
Electronics  Engineers.  (United  Kingdom  and  Republic  of 
. Ireland  Section)...  ct  al.  » - \ 

• International  Conference  on  Future  Energy  

London.  i979. 

Institution  of  Electrical  Engineers.  London  : New  York 
j : xv I . 445  p.  : 111.  - 

IEEE  Conference  publication  ; no.  171  Includes 
■:  bibliographies  and  index. 
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UTTL:  Energy  technology  VI  : TLSP:  “Achievements  in 

perspective’  : 1979.  Washington.  0.  C.  1 edited  by 
Richard  F.  Hill.  - 

Energy  Technology  Conference,  Washington.  0.  C..  1979. 
6th. 

Government  institutes.  Washington  : xv.  1152  p.  : ill. 
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EFFICIENCY 
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Renewable  energy  prospects:  Proceedings  of  the 
Conference  on  Non-Fossl I Fuel  and  Non-Nuclear  Fuel 
Energy  Strategies.  Honolulu.  Hawaii.  January  9*12. 

1979 
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Conference  sponsored  by  the  Uni  ted  Nations  University. 
East-West  Center.  Internationa!  Institute  for  Applied 
Systems  Analysis,  and  University  of  Hawaii  Energy 
(UK),  vol.  4.  Oct.  1979.  321  p.  (for  Individual  Items 
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/ CHI.OROP LASTS/  CLIMATE/  DEVELOPING  NATIONS/  ENERGY 
CONSERVATION/  ENERGY  POLICY/  GEOTHERMAL  RESOURCES/ 
OCEAN  CURRENTS/  OCEAN  THERMAL  ENERGY  CONVERSION/  RURAL 
AREAS/  SOLAR  ARRAYS/  SOLAR  COOLING/  SOLAR  ENERGY/ 

SOLAR  HEATING/  TIDES/  SATERKAVE  ENERGY  CONVERSION/ 
WINDFOWER  UTILIZATION 

A.L.W.  ' i 

Papers  are  presented  on  the  prospects  of  renewable 
alternative  energy  sources,  with  consideration  given 
to  the  options  for  short-  and  long-range  energy 
strategies,  the  potentials  and  constraints  of 
Individual  renewable  energy  resources,  and  energy 
policies  and  strategies.  Specific  topics  include  the 
feasibility  of  large-scale  alternative  energy  use  by 
the  year  2000.  global  perspectives  for  long-  and 
short-range  alternative  energy  strategies  and  the  ; 
prospects  of  solar  heating  and  cooling  systems, 
satellite  power  systems,  wind  energy  conversion 
Systems,  wave,  current  and  tide  power.  OTEC.  hydro  * 
power,  petroleum  plantations  and  geothermal  energy 
systems.  Attention  is  also  given  to  the  growth  In 
energy  demand,  the  implementation  of  energy 
Conservation,  the  climatic  Impact  of  alternative 
energy  sources,  energy  sources  for  rural  development 
and  the  prospects  for  renewable  energy  options  In 
developing  nations. 
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UTTL:  Ocean  thermal  energy  for  the  ISO's:  Ocean  Thermal 

Energy  Conversion  Conference.  6th.  Washington,  D.C.. 
June  19-22.  1979.  Preprints.  Volumes  i & 2 
AUTH:  A/DUGGER.  G.  L.  PAT:  A/ (ED. ) 

Conference  Sponsored  by  the  U.S.  Department  of  Energy 
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A8S:  This  volume  focuses  on  the  latest  OTEC  research  and 

development  work,  test  results,  component  design 
| information,  system  integration  efforts,  and 

application  Investigations.  Specifically,  papers  are 
l presented  on  the  U.S.,  French,  and  Japanese  OTEC 

developments,  waves  and  salinity  gradients  as  energy 
sources,  analysis  of  OTEC  commercialization,  heat 

, exchanger  development,  power  systems  design,  design 
i and  costs  of  platforms  and  cold  water  pipe,  blofoullng 

: -w  and  mlcrofdUl ing  problems,  legal  and  Institutional 

t aspects,  ammonia  as  working  fluid,  studies  of  oceanic 
] environmental  parameters,  and  alternate  power  systems 

; studies. 

’ W 79V42742  1979  ISS:  44  TJ163.7.E53  1970 
UTtL:  Energy  and  aerospace  : TLSP:  proceedings  of  an 
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December.  1978  / organized  by  the  Royal  Aeronautical 
Society  and  the  American  Institute  of  Aeronautics  and 
Astronautics.  - 
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Hartnett  (Illinois,  University,  Chicago,  IK.).  Entiyy  (UK),  vol.  4.  Apr. 

1979.  239  p.  (For  individual  items  see  A7&4F302  to  A79-46321) 

The  conference  focused  on  nuclear  energy,  energy  storage  and 
conservation,  alternate  energy  sources,  and  coal.  Specifically,  papers 
ware  presented  on  the  characteristics  of  the  high  power  density 
tofcamak  reactor,  advanced-fuel  pellet  approaches  to  inertial  fusion, 
thermal  storage  efficiencies,  effects  of  modifying  iheat  transfer  ‘ 
properties  of  indigenous  sandstones,  design  of  compressed  air  energy 
storage  systems,  superconductive  magnetic  energy  storage,  electro- 
negative chemical  reactors,  biomass  gasification,  fuels  and  chamicalt 
from  biomass,  study  of  a wave  energy  device,  and  a steam  procesf  far 
°°4*  9**f  icetipn.  , A.T.  - 
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Conference  sponsored  by  NASA  New  York,  American 
Institute  of  Aeronautics  and  Astronautics.  Inc.  ! 
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ABS:  Concepts  for  space-based  conversion  of  space  radiation 

energy  into  useful  energy  for  man's  needs  are 
developed  and  supported  by  studies  of  costs,  material 
and  size  requirements,  efficiency,  and  available 
technology.  Besides  the  more  Studied  solar  power 
satellite  system  using  microwave  transmission,  a 
number  of  alternative  space  energy  concepts  are 

considered.  Topics  covered  include  orbiting  mirrors 
for  terrestrial  energy  supply,  energy  conversion  at  a 
lunar  polar  site,  u) trajightweight  structures  for 
space  power,  radiatively  sustained  cesium  plasmas  for 
solar  electric  conversion,  soiar  punped  CW  C02  iaser. 
superelastic  laser  energy  conversion,  laser -enhanced 
dynamics  in  molecular  rate  processes,  and  electron 
beams  ir,  space  for  energy  storage. 
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/ COMPUTERIZED  SIMULATION/  DESULFURIZING/  ECONOMIC 
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SHALE  OIL/  SOLAR  ENERGY/  UTILITIES/  WASTE  ENERGY 
UTILIZATION 
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Papers  are  presented  on  such  topics  as  particulate  and 
sulfur  oxide  control  options  for  conventional  coal 
combustion,  large-scale  thermal  energy  storage  for 
cogeneration  and  solar  systems,  an  electric  utility 
perspective  on  solar  heating  and  coo) ing.  the  role  and 
status  of  dispersed  electric  utility  fuel  cell  power 
plants,  ocean  energy,  energy  from  urban  waste,  and 
hybrid  foss 1 1 -geothermal  power  plants.  Also  considered 

•re  solar  power  satellites.  SNG  production  by  the 
pro“**-  0TEC  Program  status  and  plans. 
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ANALYSIS/  ENERGY  POLICY/  FLUIDIZED  BED  PROCESSORS/ 
MINING/  PLANNING/  REGULATIONS 
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A6S:  The  most  recent  Information  available  on  the  rapidly 

Changing  energy  resource  picture  fuel  policies, 
economics,  and  technical  advances  Is  presented.  The 
theme  of  the  conference  was  Gas  from  Coal  for 
Industry;  Direct  Utilization  of  Coal  Problems  and 
Solutions.  Topics  covered  Include  facilities  siting, 
an  update  of  energy  resources,  state  and  federal 
regulations,  economics,  coal  utilization,  and 
environmental  and  social  considerations. 
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economics.  Solar  collectors,  ocean  thermal  energy 
conversion,  coal  conversion,  geothermal  enemy, 
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transportation,  hydrogen  energy,  solar  heating  and 
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Conference  sponsored  by  the  Institute  of  Electrical 
and  Electronics  Engineers.  New  York.  Institute  of 
Electrical  and  Electronics  Engineers.  Inc..  1978  286 

p.  (For  individual  Items  see  A79- 16727  to  A79-167441 
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Consideration  is  given  to  such  topics  as  energy 
storage  for  tokamak  devices,  solar-thermal-electrlc 
energy  conversion,  energy  economics,  energy 
management,  and  the  control  of  energy  systems.  Papers 
are  also  presented  on  energy  saving  technologies 
energy  conservation,  renewable  energy  sources,  energy 
systems  planning,  electric  utility  technology,  solar 
power  satellites,  energy  systems  modeling,  computers 
and  energy,  and  wind  energy  systems. 
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UVTL:  Solid  state  chemistry  of  energy  conversion  and 
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PRODUCTION/  HYDROGEN  ISOTOPES/  HYDROGEN-BASED  ENERGY/ 
1NTERMETALLICS/  ION  CURRENTS/  METAL  HYDRIDES/ 
PHOTOVOLTAIC  CONVERSION/  SEMICONDUCTING  FILMS/  SOLAR 
CELLS/  SOLAR  ENERGY  CONVERSION 
ABA:  G.R. 

ABS:  Hydrogen  as  an  energy  carrier  Is  considered  along  with 

the  catalytic  synthesis  of  hydrocarbons  from  carbon 
monoxide  and  hydrogen,  the  photoelectrochemtcal 
production  of  hydrogen,  the  conversion  of  visible 
light  to  electrical  energy,  solar  energy  conversion 
through  photosynthesis,  photovoltaic  solar  cells,  the 
recrystallization  of  semiconducting  polycrystal  line 
ribbons  using  the  Peltier  effect,  wavelength-selective 
Surfaces,  thermodynamic  studies  of  some  electrode 
materials,  and  new  solid  electrolytes.  Attention  Is 
given  to  the  sodium-sulfur  battery,  the  chemistry  of 
hot  corrosion,  nonstoichiometry  end  disorder  In 
fluorite- re la ted  materials  for  energy  conversion, 
properties  relating  to  the  application  of  solid  metal  • 
hydrides  In  solar  heating  and  cooling,  the  storage  of 
hydrogen  Isotopes  In  Intermetallic  compounds,  chemical 
conversion  using  sheet -si  1 1cate  intercalates,  arid 
material  problems  with  respect  to  high  temperature 
electro lysis/ fuel  cells. 
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ABS:  Solar  heating  and  cooling,  natural  gas  and  petroleum 

technology,  nuclear  power  development,  and  the 
conversion  of  biomass  and  municipal  solid  waste  to 
energy  ere  discussed.  Topics  of  the  papers  include  the 
solar  energy  research  sponsored  by  ERDA.  economic  and 
environmental  constraints  on  coal-burning  power 
plants,  magnetic  fusion  power  plant  schemes,  builders' 
and  developers*  reactions  to  the  solan  energy 
Industry,  solar  heating  and/or  cooling  Ton  residences, 
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ABS:  The  papers  In  this  collection  deal  with  continuing 

advances  in  the  search  for  and  development  of  new 
sources  of  energy  and  more  efficient  processes  that 
consume  energy.  The  topics  cover  a wide  range, 
including  advanced  auto  propulsion,  alternative  fuels. 
Brayton  cycle  engines,  fluid  bed  combust ion. 
geothermal  and  solar  power  systems.  Ranklne  cycle 
engines,  thermionlcs.  and  wind  power. 
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UTTL:  Environmental  Pollution  Symposium  on  Practical 

Alternatives  to  Present  Urban  Life.  5th.  Menlo  Park. 
Calif..  May  12,  13.  1976.  Proceedings 
Symposium  sponsored  by  the  Peninsula  Professional 
Societies.  Water,  Air.  and  Soil  Pollution,  vol.  7. 

Feb.  1977.  139  p.  I For  individual  Items  see  A77-428S5 
to  A77-42fiC2> 

MADS:  / • CONFERENCES/* ENERGY  POLICY/ ‘POLLUTION  CONTROL/* 
RESOURCES  MANAGEMENT 

MINS*  J AIR  POLLUTION/  AUTOMOBILES/  CLEAN  ENERGY/  ENERGY 
l CONSERVATION/  FIRE  PREVENTION/  LANDSLIDES/  URBAN 

PLANNING/  URBAN  RESEARCH/  URBAN  TRANSPORTATION 
‘ABA:  B.J. 

ABS:  Attention  is  given  to  possible  solutions  to  the  United 

States  energy  dilemma,  the  effects  of  restricting  the 
availability  of  nuclear  energy,  the  prospects  of 
renewable  energy  sources,  and  a methodology  for  the 
Implementation  of  energy  saving  technologies.  Also 
considered  are  the  alternative  roles  of  transportation 
tn  urban  planning,  the  augmented  Ingestion  of  carbon 
monoxide  and  sulfur  oxides  by  occupants  of  vehicles 
while  idling  in  drlve-up  facility  lines,  and  the 
Modular  Integrated  Utility  System  as  a potential 
influence  on  community  development. 
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Science,  vol.  203,  no.  4377,  January  1979, 
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Summary.  Energy  and  the  gross  national  product  have  grown  hand  in  hand  at  3 to 
3'/2  percent  a year  for  almost  40  years.  Our  energy  growth  is  slowing  down  and  will 
essentially  level  off  in  the  1 990's.  Our  production  of  oil  and  gas  passed  a peak  in  the 
early  1970  s,  and  there  is  no  resource  base  to  justify  predictions  of  increased  yields. 
Coal  is  the  only  fossil  fuel  capable  of  increased  production.  There  are  serious  doubts 
that  our  uranium  resources  can  support  a large  light-water  reactor  program.  Finding 
rates  for  petroleum,  natural  gas,  and  uranium  are  less  than  half  of  what  they  were  20 
years  ago. 


Energy:  How  Dwindling  Supplies  Will  Ghange  our  Lives 
by  W.J.  Davis 


The  Futurist,  Vol.  13,  No.  4,  August  1979,  p.  258-261, 
263-267 


Will  the  big  city  decline  inexorably  in  the  years  ahead? 
Will  the  post-industrial  society  turn  out  to  be  an 
agricultural  society?  Here  are  some  provocative  answers 
from  a biologist  who  teaches  a course  on  the  past, 
present,  and  future  of  industrial  civilization. 


RENEWABLE  ENERGY  F«R  THE  WORLD'S  POOR.  J.  Ashworth, 


Technology  Review,  vol  82,  no  2,  November  1579,  p. 

42-49. 


The  back  lots  of  communities 
all  over  the  Third  World 
are  littered  with  the  rusted  remains 
of  what  development  experts 
considered  “best”  for  the  people. 


Energy  resources 


Measurement  of  energy  resources. 


Transaction  of  the  ASME.  v.  101,  no.  1,  March  1979, 
p.  17-30. 


COMMITTEE  S-38  ON  RESOURCE  RECOVERY.  D.  L.  ffihelich. 


ASTM  Standardization  News.,  vol  7,  no  11,  November 
1979,  P-  8-10.  \ 
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A7944276  I!  Futur.  «wrgy  »llMnati««.  J-  Grey  (Long 

Island  University.  Brookville.  American  Insiituie  ol  Aeronauiics  and 
Astronautics.  Inc..  New  York,  N.Y.l.A/AA  Student  Journal,  vol.  17. 

'■Summer  1979.  p.  28-31. 

Future  energy  sources  such  as.  photovoltaic  arrays,  solar  thermal 
electric  systems,  biomass  energy,  gasohol,  wind  energy,  water  power 
and  geothermal  energy  are  discussed.  It  is  noted  that  the  energy 
problems  do  not  lie  in  federal  R8.D,  but  in  the  implementation  of 
nationwide  and  worldwide  systems  and  it  is  suggested  that  massive 
implementation  of  building  and  appliance  efficiency  standards, 
industrial  and  commercial  cogeneration  of  electrical  power  and  heat, 
and  capital-intensive  options  such  as  district  beating  via  power  plant 
waste,  be  developed  to  reduce  our  expanding  energy  requirements. 

C.F.W. 


A79  44958  Renewable  energy  sources  (Regenerative  Ener- 

giequeNen).  M.  Metiss  (Kernforschungsanlage  Jiilich  GmbH,  Jiilich, 
West  Germany).  Brennstoff-Wirme-Kraft,  vol.  31,  Apr.  1979,  p. 

1 147-154. 73  refs.  In  German. 

A survey  of  renewable  energy  sources  is  presented  with 
consideration  given  to  the  significance  of  such  sources  for  West 
Germany.  Discussion  includes  the  use  of  low  temperature  collectors 
and  heat  pumps  for  household  use,  since  over  80%  of  the  energy  used 
in  this  area  is  for  heating  and  hot  water  production.  Heat  pumps 
powered  by  Volkswagen  engines  are  also  covered  with  data  presented 
showing  the  number  of  such  units  in  use  and  operating  costs.  Further 
attention  is  given  to  high  temperature  collectors  and  solar  cells  for 
general  power  supply,  with  solar  farms  and  solar  towers  mentioned  in 
particular.  Other  topics  discussed  include  wind  power  and  geotlier- 
mal  energy.  Finally,  research  in  other  nations  is  examined,  noting 
that  the  emphasis  is  also  on  solar  energy.  M.E.P. 


REVIEW  PAPER  CANADIAN  RENEWABLE  ENERGY  ERtSFECTS. 
H.  Swain,  R.  Overena  and  T.  MM.  Ledwell. 

Solar  Energy,  vol  23,  no  6,  1979*  P*  459-470. 

NEEDED:  STANDARDS  FOR  RESOURCE  RECOVERY 
Harvey  Alter 

Standardization  News,  vol.  7,  no.  11,  Nov.  1979* 
pp.  11-13. 


EARTH  RESOURCES  cdflCEPTS  PROPOSED,  Aviaticw  Week  & 

Space  Technology,  vol.  110,  no.  13»  March  1979*  p.46-53 

Principal  objective  of  the  Goddard/GE  post-Landsat  D advanced  concept  evaluation 
(PLACE)  study  is  the  identification  of  key  technology  requirements  of  earth  resources 
satellites  toward  the  end  of  the  century. 

NM  1 04 tO(i  Boor- Allen  and  Hamilton.  Inc  , Betliesda,  Md 
EPRI  NEW  ENERGY  RESOURCES  DEPARTMENT  STRAT- 
EGY PAPER  Final  Raport.  Jan.  1979  ~ 

Michael  Lotker  1979  114  p 

(EPRI  ER  979)  Avail  NTIS  HC  A06/MF  AOI 

llhe  rationale  for  national  and  utility  industry  involvement  m 
new  eneigy  resources  (NER)  technology  is  presented  The 
procedures  Currently  being  used  to  formulate  .programs  m aach 
of  the  NER  tachnologies  ara  described.  DOE 


OIL  AND  GAS  RESOURCES  - WELCOME  TO  UNCERTAINTY. 

John  J Schantz,  Jr.  — 

Resources  (Special  Issue) 

No.  58  March  1978. 

The  undercurrent  of  concern  during  the  1960s  over  declining  explora- 
tory activity  in  the  United  Slates  elicited  little  real  attention  outside  of 
Ihe  oil  and  gas  industry  itself  and  a small  circle  of  petroleum  specialists. 

It  was  easy  for  others  to  treat  these  worries  as  merely  the  customary 
background  noises  that  accompany  an  industry’s  efforts  to  encourage 
favorable  treatment  by  Congress  on  taxation,  incentives,  or  protection 
from  foreign  competition.  However,  the  major  disturbance  caused  by  the 
Organization  of  Petroleum  Exporting  Countries  (OPEC)  oil  embargo  in 
1 973  brought  an  immediate  end  to  this  lack  of  public  attention.  J 

In  1975,  a report  by  the  Committee  on  Resources  and  Ihe  Environment  | 

(COM RATE)  of  the  National  Academy  of  Sciences,  based  on  a review  of  | 

contemporary  estimates,  stated  that,  of  the  original  slock  of  crude  oil  and  | 

natural  gas  liquids  (249  billion  barrels),  only  113  remained  to  be  dis- 
covered. For  natural  gas  530  trillion  cubic  feel  (of  an  original  1 ,227  tril- 
lion) remained. ' This  marked  the  end  of  general  optimism  liolh  in  industry  j 

and  government  about  the  future  U.S.  oil  and  gas  resource  position.  For  the 
public  and  Congress,  whose  ears  are  normally  more  rcccplivc  to  good  news, 
it  was  a shocking  revelation  to  learn  lhat  instead  of  over  400  billion  barrels 
of  liquid  hydrocarbons  there  might  he  much  less.  To  have  this  unwelcome 
news  appear  in  the  midst  of  the  oil  and  gas  industries’  post-embargo 
clamoring  for  high  prices  resulted  in  both  public  confusion  and  distrust.  j. 
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RESOURCE  AND  ENERGY  SUBSTITUTION 

Thomas  Veach  Long,  II 

Energy 

Vol.  3,  no.  1,  February  1978, 
p.  63-82. 

Abstract— Natural  resource  conservation  through  economic  substitution  mechanisms  is  an  important 
response  to  constraints  on  the  supplies  of  energy  goods  and  materials  that  permits  continued  economic 
growth.  “Conservation''  is  distinguished  from  "preservation"  and  connotes  the  rational  adaptations  of 
producers  and  consumers  to  a change  in  the  social  costs  and  benefits  associated  with  the  use  of  a unit  of 
resources  or  to  better  information  regarding  these  benefits  and  costs.  Here,  the  possibilities  of  energy-material, 
energy-labor  and  energy-capital  substitutions  are  explored  using  quantitative  examples,  and  the  concept,  new 
to  economics,  of  an  energy-time  tradeoff  is  introduced.  The  necessity  of  evaluating  a product's  total  life-cycle 
consumption  of  energy  and  materials  is  stressed,  encompassing  the  production  technique,  the. consumer 
technology  and  the  eventual  discard  and  recycling  options  as  well.  Finally,  we  note  that  major  substitutions 
require  long  times— twenty-five  to  thirty  years — for  invention,  innovation,  information  diffusion,  com- 
mercialization and  market  penetration.  Governmental  initiatives  can  play  a positive  role  in  reducing  such  lag 

A78-444S1  # Enwgy  resources  - Revisited  JR*  B-  . 

HaRJIer  (Southwestern  Michigan  CoHege,  Dowagiac.  Mich.),  Air 
University  Review,  vol.  29,  May-June  1978,  p.  39-50.  23  rets. 

The  energy  crisis  is  presented  as  being  real  end  immediate. 

Attention  is  given  to  the  problem  of  dwindling  reserves  of  oil  end 
natural  gas  Especially  in  the  United  Statesl.  coupled  with  energy 
consumption  at  or  above  precrisis  levels  Ibefore  1973).  It  is 
emphasized  that  America  must  rely  increasingly  on  imported  oil 
from  politically  unstable  areas,  i.e..  the  Middle  East,  and  that  for  the 
short  term,  conservation  is  essential  to  hold  down  imports.  Alter- 
native sources  of  energy,  e.g..  wind,  solar,  tar  sands,  and  nuclear 
fusion,  are  expected  to  m*e  substantial  contributions  to  the  total 
energy  supply  beginning  only  in  the  period  around  the  turn  of  the 
century.  Until  then,  coal  and  its  derivatives  fin  solid,  liquid,  and 
gaseous  form)  can  make  up  the  shortfall  if  steps  are  taken  now  to 
develop  the  required  technology.  D.M.W. 

01-142.859  , . J978  . e . . 

WORLD  ENERGY  OUTLOOK.  (Exxon  Background  Ssrios). 

Apr. 1978.  47p. 
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(New  York) 


Resources 


rgy  consumption 


1973 


NASA  CP' 2042  Energy  - Resources 

EMERGING  ENERGY  ALTERNATIVES  FOR  THE  SOUTHEASTERN 
STATES,  Ellas  K.  St*f*rttfcas.  ed,  (Synpoxte'-fponso^d 
by  DOE,  URC  NCAITSU.  Held  NCASTSV*  Ksr,2M&70) 

June  1978,  I52pc 

Oepartostvi  of  ERirgy, 

Hesnington,  ILC- 

NASA, 

Langley  Rtsee^ch  Center 
North  Caroline  Agricultural  and  Technical 

State  Unlv. , Greensirorc,  N„C, 

AH  OVERVIEW  OF  THE  ENERGY  SITUATION  . P\7.  . "* 
Donald  R.  Pitts 


A 7933258  ff  New  energy  sources- An  option  fee  the  enetgy 
crisis  (Novas  (antes  de  enwpa  - Ume  apgio  pare  evise  enwgMeelrM. 

A.  Vasconcetos  Nunes  (ELETROBRAS,  Rio  de  Janeiro.  Brazil).  In: 

Brazilian  Conference  on  Energy.  1st,  Rio  de  Janeiro,  Brazil, 

December  12-14,  1978.  Proceedings.  Volume  C.  (A79  33212  13-44) 

Rio  de  Janeiro.  Universidede  Federal  do  Rio  de  Janeiro.  1979.  p. 

846-858.  In  Portuguese. 

The  author  discusses  several  aspects  of  the  earth  s energy 
budget.  It  is  pointed  out  that  at  each  instant  the  sources  of  solar 
energy,  geothermal  energy,  and  gravitational  energy  are  pouring  out 
174,000.  32.  and  10  TW,  respectively.  The  direct  solar  radiation 
available  for  eneigy  conversion  at  the  earth's  surface  ranges  from 
zero  to  1390  W/sq  m.  The  diffusion  and  discontinuity  of  tolar 
irradiation  are  problems  in  tier  nesting  solar  energy.  Thermosolar  and 
photovoltaic  conveision  are  eunently  the  most  developed  forms  of 
solar  conversion.  The  solar  power  satellite  concept  is  being  studied, 
and  solar  energy  can  be  used  in  the  prorfcictioa  of  hydrogen.  Wind 
energy  and  wave  energy  are  indirect  solar  energy  sources.  A prop  am 
for  Brazilian  efforts  in  new  energy  source  exploration  is  outlined. 

P.T.H. 
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W.B.  Haidier. 

Air  University  Bev.,  May-June  1978,  p.39->w* 
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Chemical  Engineering,  Vol . 85,  No.  17,  July 
3 1,  1978,  p.  48. 

There  will  be  only  model  growth  in  coal  production,- 
M the  a vailabilifyof  pu  an d oil,  plus  a multitude  ‘ r 
of  problems  inherent  to  the  use  of  coal,  weigh  against 
a massive  switch  to  this  fuel. 


A7S-S343S  Wot  Id  energy  resources  1985-2020:  World 

energy  demand.  I.  J.  Blood  worth,  E.  Bossany  i,  0.  S.  Sowers,  E.  A.  C. 
Crouch,  R,  J.  Eden,  C.  W.  Hope,  W.  S.  Humphrey,  J.  V.  Mitchell,  D. 
J.  Pullin,  and  J.  A.  Stanislaw  (Cambridge  University,  Cambridge, 
England),  Guildford,  Surrey,  England.  IPC  Science  and  Technology 
Press,  1978.  1 15  p.  $31.20. 

It  is  concluded  that  world  energy  demand  in  the  year  2020  will 
be  between  three  and  four  times  present  consumption  if  average 
economic  growth  is  between  3.0  and  4.1  percent  per  year  and  if  the 
efficiency  of  energy  use  is  improved.  Various  scenarios  of  world 
energy  demand  are  examined  with  reference  to  regional  energy 
balances.  The  future  roles  of  several  energy  sources  such  as  oil  and 
nuclear  energy  are  considered,  and  assumptions,  methodology,  and 
uncertainties  are  discussed.  M.L. 


Qn  Chemistry  of  the  environment  / P,  A.  Bailey 
.C4313  1978 [GC  a1*1*  NCW  Y°rk  ! Acadetnlc  Preea, 

x,  575  p,  : ill,  j 24  era. 

Includes  bibliographies  and  index. 

ISBN  0-12-073050-2 

1.  Environmental  chemistry.  I.  Bailey 
. , Ronald  Albert.  1933- 

6-39 

RENEWABLE  ENERGY  SOURCES  AND  STORAGE 
R.J.  Leicester,  V.  G.  Newman  and  J.  K.  Wright 
Nature,  vol., 272,  no.  5653,  April  6,  1973 
P-519-521 
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1i^*2‘5  -Managing  the  energy  transition  s a svston 

.U6  dynamics  search  fo>;  alternatives  to  oil  and 

1,33  gas  / Itoger  P.  Naill.  — Cartridge,  fees.  * 

Ballinger  Pub.  On.,  cl977. 
xxii,  248  p.  : ill.  ; 24  cm. 

Originally  presented  as  the  author's 
thesis,  Dartmouth. 

Bibliography:  p.  235-243. 

Includes  index. 

ISBN  0-38410-608-X 
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£ £ ENERGY  RESOURCES  OF  the  UNITED  STATES: 

‘ ^ A Bibliography  ' ^ 

(By  Anatole  Scaun.  Science  Reference  Librarian  City 
College.  The  City  University  of  New  York,  prepared  for  the 
Department  of  Geography.  Columbia  University.  New  York) 

This  bibliography,  one  of  the  most  comprehensive  available  is  divide  * 

,n,o  n.ne  categories,  and  is  the  outgrowth  o!  studies 

a,  co,rrr;,r^ 

">rti«  In  Technology,  ,.8,  no.!,,  j,,,,  WJ 
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An  appraisal  of  (he  potential  options 
and  dilemmas  rn  harnessing  iheworldV 
energy  resources 
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TJ  Perspectives  on  the  energy  crisis  : technical, 
l63,2  regulatory,  environmental,  economic,  pro- 
,P!»8  spective,  v,  1 / advisory  editors,  Howard 
v.l  Gordon,  Roy  Meador,  — Ann  Arbor,  Mich,  : 

— ^ Ann  Arbor  Science  Publishers,  cl977, 

!K  A xvl,  517  P.  i ill,  ; 29  cm, 

SELECTED  INFORMATION  RESOURCES 

ON  ENERGY 483 

(From  the  National  Referral  Center,  Science  and  • 

Technology  Division.  Library  of  Congress) 

Whom  to  contact  and  where  (names,  addresses,  telephones)  tor  specs* 
tic  information  on  all  phases  and  aspects  of  enemy.  Both  government 
and  private  sources  arc  included.  . 

r — ,‘*V\ 

ENERGY  RESOURCES  IN  THE  WORLD,  U.S.  AND 
CANADA:.  Coal.  Oil,  Natural  Gas,  Uranium,  Fusion 
Energy,  Hydrogen  Energy;  Energy  Consumption  and 
Projections  for  Future  Requirements;  Energy  Problems; 

Specific  Recommendations  . . 257 

(By  R.W.  Sullivan,  et  at..  A Brief  Overview  of  the  Energy 
Requirements  of  the  Department  of  Defense f 

The  thesis  is  presented  that  thete  is  no  overall  shortage  qf  energy 
through  the  end  of  the  century,  though  significant  trends  in  distribu- 
tion, implementation,  and  types  of  energy  must  occur  to  make  this 
prediction  true,  short-range  11970-1935)  and  Idniprange  (1990 
and  beyond)  prospects  are  examined  for  individual  energy  resources. 


ENERGY  AND  AEROSPACE  — 

Robert  C.  Seamans,  Jr, 

Aeronautical  Joutnal,  april  1977,  vol.  81 
no.  796,  p.  147-169 

Section  4 on  remote  sensing  of  energy  resources. 


Workshop  os  Attorns*  Iv«  E.wrgy^ 

S,SnS*relob.l  prospects,  198S-2000 
/ Workshop  on  Alternative  Energy 
Strategies  (WAESl,  Carroll  L-  Wilson, 
project  director.  New  York 
NcGr aw— R ill*  1977. 

This  report  is  an  extensive  analysis  of  the  world’s  i.  pbk 
energy  prospects  to  the  year  2000.  An  ad  hoc.  -eferences. 
international  project  sponsored  the  »rgy 

setts  Institute  ol  Technology,  the  Workshop  on  L<  lu 
Alternative  Energy  Strategies  (WAES)  on  card  2} 

proximatety  seventy-live  individuals  hom  «£" 
countries.  For  more  than  too  years  they  «ur«ed 
energy  supply  and  demand  tor  the  rest  ot  this 

century. 

Here  are  some  ol  their  major  conctostons. 

1.  The  supply  of  on  will  ****«>  meet 

demand  before  the  year  2000,  most  prt«-»r 
between  1905  and  1995. 

2 Demand  tor  energy  wiil  continue  to  grow 
even  talcing  into  account  vigorous  govern- 
ment  policies  tor  the  conservation  d enemy- 
This  growth  must  increasingly  be  satisned 
by  energy  resources  other  than  08. 

3.  The  continued  growth  of  energy  demand 
requires  that  energy  resources  be  developed 
with  the  utmost  vigor. 

4 The  critical  interdependence  ol  nations  in 
the  energy  field  requires  an  unprecedenteo 
degree  ol  international  collaboration  to  the 
toture.  In  addition,  it  requires  the  will  to 
mobilize  finance,  labor,  research,  and  to-  . 
genuity  with  a common  purpose  never  before 
.h.imxi  in  lime  ol  peace;  and  it  requires  " 
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Perspectives  on  the  energy  crisis  : technical, 
regulatory,  enviromental,  eoonanic,  pro- 
spective. / advisory  editors,  Howard  Gordon, 
Roy  Meador.  — Ann  Arbor,  Mich,  s Ann  Arbor 
Science  Publishers,  cl*>77. 

2 v.  s ill.  i 29  an. 

Includes  bibliographies  and  index. 


A KUKCnVE  ON  THE  ENERGY  FUTURE  OF  THE 
NORTHEAST  UNITED  STATES 3SI 


(By  loci  Bninard,  Hairy  Davilian,  Richard  CoejUc  IV,  and  Philip 
F.  Paknedo.  Sections  from  the  June  1976  publication  of  tire  Policy 
Analysis  Division,  National  Center  for  Analysis  of  Enetgy  Systems, 
Brookhaven  National  Laboratory) 

This  it  a comprehensive  energy  profile  for  an  area  with  ramifications  nationally. 
Tire  energy  consumption  patterns  of  the  Northers!  affect  coals  and  supplies 
throughout  the  US.  and  even  worldwide.  The  relationship  between  historical 
trends  and  mankind's  current  energy  position  ta  captained.  Energy  supply 
realilics  arc  analysed.  The  necessity  of  increased  corner  vs  lion  is  documented. 
After  the  year  7000,  what?  This  question  is  raised  in  connection  with  energy. 
Finding  the  a nr  war  looms  at  out  paramount  human  concern. 

THE  ELECTRIC  ENERGY  PICTURE  OF  THE  PACIFIC 
NORTHWEST.  , 391 
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Perspectives  an  the  energy  crisis  : Nsrhnirwi. 
regulatory,  environmental,  economic,  pro- 
spective. / advisory  editors,  Howard  Gonfcn. 
Roy  Meador.  — Am  Arbor,  Mich,  i Am  Arbor 
Science  Publishers,  el«*77.  ( 

2 v.  : ill.  | 29  an. 

» ®£ICV  AND  RESOURCES:  THERE  IS  NO 
f CORNUCOPIA  

(By  C.  B.  Rted,  Exploration  Consultant,  Former  Consultant  on 
live  Waste  Management  to  NAS-NRC) 


i INa  nrtgiaa!  essay  seeks  to  pinpoint  current  energy  realities.  Wiisten 

' -hi  --  '«  I - r • . a.  - . ..  .. 


\ , ,lt  " * . r r WIRRS  1^1 1 

| *•* ***'*imc* here  ** * Trank  analyst  oT mankind t poaitiun  and prupccta 


•egarding  critical  energy  and  masrtiai  resources.  Siarratkai  evidence  is  pvta 


I "By  conservation  seems  imperative.  The  arnhue  dismsses  ggerific  needs  and 
«w  dfflcidt,  hut  essential  programs,  kirn’s  furrMuda  end  caur^  will  he  challcng- 
ed,  he  believes,  hut  idealiTres  steps  and  concerted  elTusts  that  wmdd  protmw 
“■*  hcndicU  asoects  of  the  ament  cm. 

ENERGY  resources  coordinator  . 37J 


(Report  by  Hawaii  DcfUrtmcnt  of  Planning  and  Ecoeiomic  Dredup- 
■cal)  ” * • **  ; w 


(Report  from  ihc  Bonneville  Power  Administration,  U.S.  Department 
of  the  Interior,  May  1976) 

Hie  Pacific  Northwest  of  the  US.  Is  noted  as  one  of  the  world's  outstanding 
hydroelectric  development  areas.  This  report  considers  aiaclric  usage  in  the 
Pacific  Northwest  in  the  context  of  worldwide  energy  demands  and  we.  A 
pattern  of  growth  in  both  demand  and  output  it  seat  far  Ihc  future.  Achieving 
necessary  output  to  meet  the  demand  has  introduced  the  need  fur  thermal 
generation  of  energy  to  supplement  hydroelectric  sources,  now  near  capacity. 


I energy  nurd  and  dcMhgmreM  cvmosMrals  on  three  altcrna* 
i fur  Which  the  HwrJv  arc  aspect*,  ws««*jipped  hr  nurke  propw 
pmhsrmal,  wind.  Moconvetrion.  Solar  ndMo  h already  sontribuimg.  and 
Anaiptiom  are  given  of  solar  project!  in  Hawai.  Ocean  Thermal  Energy  Crm- 
•errion  (OTEC)  is  a fifth  alternate  wash  yromning  Mdntkig  tckg  developed. 
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43S 


WHEN  WE'LL  START  RUNNING  OUT  OF  OIL 
Peter Nulty 
Fortune 

Vol.  XCVI,  no.  4,  October  1977, 
246-250. 


(By  Anatole  Scatin,  Assistant  Science  and  Technology  Librarian, 
Virginia  Polytechnic  Institute  and  Slate  University) 

Energy  concerns  arc  global  and  the  citations  gathered  here  ref  lect  this.  Tkb 
hfhiiugraphy  contains  writings  on  all  aspects  of  energy  and  energy  rearrmces 
■rinding  both  conventional  arid  rionconventional,  renewable  and  rnrtnr  able 
Mur*  of  the  material  included  reflects  social,  economic,  estviraweentei,  R^a-. 
Mm,  paBtical  end  technical  concerne.  It  represents  a cmts-secSton  of  selected 
meleriaht  that  may  be  fovmd  in  t research  Maty  and  is  writable  fora  vridt 
range  af  leaders. 


Don't  be  fooled  by  the  current  glut  of  oil.  The  experts  say  supplies 
will  fall  short  of  our  needs  in  fifteen  to  thirty  years. 
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MINERALS  AND  ENERGY  FROM  THE  PUBLIC  LANDS- 
AN  ASSESSMENT  OF  CURRENT  CONDITIONS  . . . 


II 


(Pipers  from  the  Rocky  Mountain  Energy -Minerals  Conference, 

October  15-16,  1975,  Billings,  Montana) 

"America's  Energy  Ditemmi:  A Failure  to  Act”  by  Donald  B.  Cmen.  In  i 
probing  statement,  tlx  author  regrets  delays  in  establishing  a coherent  US. 
energy  policy,  and  lie  stresses  the  necessity  of  compromise  and  cooperation  in 
areas  of  conflict  between  energy  and  eniironmcntai  concerns. 

- r "Guild  and  Rad  Gambles  in  the  Search  for  Energy  Independence”  by  Alton  R. 

Tuning,  Consulting  Economist  to  Senate  Interior  Committee.  The  author 
summarizes  prevailing  energy  assumptions,  challenging  their  validity.  Emphasis 
is  placed  on  the  need  In  expedite  new  energy  development,  such  as  electricity 
from  coal,  to  improve  our  chance  of  whitting  long-range  energy  gambles. 

Energy  industries  are  advised  to  avoid  public  backlash. 

THE  MINERAL  SHORTAGE  AND  WHAT  CAN  BE  DONE 
ABOUT  IT 441 

(By  Elburt  F.  Osborn,  Distinguished  Professor,  Carnegie  Institution, 
Washington,  D.  C.,  Ihe  Thirteenth  Hugh  Ex  ton  McKinstty  Memorial 
Lecture,  Harvard  University.  April  19,  1977) 

A former  director  of  tire  Bureau  of  Mines,  Ihe  author  is  qualified  In  rcpntl 
authoritatively  on  the  growing  mineral  shortages  that  inevitably  follow  rapid 
growth  in  mineral  and  energy  use.  The  status  and  prospect  for  gas,  oil,  coal 
are  given,  with  emphasis  on  lire  need  for  expanded  coal  rise  and  research. 

Author’s  conclusion:  "ll  certainly  Is  lime  that  we  stopped  listening  to  dream- 
ers." The  necessity  for  long-range  planning  is  noted. 

REGIONAL  ENERGY _AVAILABILITY  FROM  CONVERSION 
OF  SOLID  WASTES; 

Donald  Garofalo  and  Kenneth  R.  Martin 
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Dix,  Samuel  M. 

Ehergy  : a critical  decision  for  the  Uni- 
ted States  eaonary  / by  Samuel  M.  Dix.  — — 
Grand  Rapids  : Ihergy  Education  Publishers, 


1977, 
xLi,  25*  p.  ! 

Previous  ei. 
title ; Energy, 


ill.  ; 29  on. 

(d977)  published  under 
last  report  to  President  FoiA 
Bihliogranhy:  p.  234-253. 
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TJ  Energy  and  the  chemical  sciences  : 1977 
163.15  Kazcher  symposium  / co-editors  and  oo- 
•E52  chairman  of  the  synposiun,  S.  D.  Christian 
1979  and  .7.  J.  Zuckerman.  — Oxford  : New  York  • 
Perganon  Press,  197«. 
xiv,  144  p.  : ill. 

Includes  indexes. 

ISBN  O-O1’— 022094-0 
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Photogranmietric  Engineering  and  Remote  Sensing, 
vol.  43,  no.  6,  June  1577,  pp.  727-738 

Remote  sensing  can  be  used  to  delineate  urban  and 
rural  solid  organic  wastes,  which  can  be  used  to 
geeerate  electricity. 
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Outlook  of  energy  source  and  supply 

by  Y.  Ando  S 


NTT-29618#  Brookhaven  Nation*  lab..  Upton.  N.  V. 
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F.  R.  Drysdals  and  C.  E.  Calaf  Sep.  1976  444  p 
(Contract  EY-76  C-02-0016) 

(BNL-50501)  Avail;  NTIS  HC  AI9/MF  AOI 

A description  of  tha  Unitad  Stales'  energy  system  it  presented 
in  the  form  of  thirty-one  map.  and  eight  major  tables  Tha  county 
has  baan  chosan  a*  tha  basic  unit  tor  reporting  astimationa  of 
many  anargy.  damographic.  and  aconomic  variabias.  Tha  variables 
includa  production  of  all  foals  (including  hydrnalactncity).  use  of 
fuels  and  electricity  brokan  down  by_sactor  and  and  usa,  existing 
and  ptannad  electricity  ganaration  capacity,  refinery  capacities, 
and  amissions  of  air  pollutants  from  fual  usa.  Calculations  and 
assumptions  usad  to  maka  counfy-laval  anargy  asfimaies  ara 
dascribad  in  daiail. 


N78  2367B#  Brookhavan  National  Lab  . Upton.  N.  Y. 
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F.  R.  Drysdaie  and  C E.  Calaf  Oct.  1977  447  p refs 
(Contract  EY-76-C-02-00t6) 

(BNL-5O50I-R)  Avail;  NTIS  HCA19/MFA01 

A description  of  the  United  States*  anargy  system  is  presented 
in  the  form  of  maps  and  major  tables.  The  country  was  chosen 
as  the  basic  unit  for  reporting  estimations  ol  many  anargy. 
damographic  and  economic  variabias.  The  variabias  includa 
production  of  all  fuels  (including  hydroeiectricity).  uses  of  fuels 
and  electricity  brokan  down  by  sector  and  end-uta,  existing  and 
ptannad  electricity  generation  capacity,  refinery  capacities,  and 
emissions  of  air  pollutants  from  fuel  usa.  ERA 
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’ IMPACT  OF  ENERGV  SHORTAGE  ON  INTERMATERIALS  COMPETITION 

SUMMARY  OF  PANEL  DISCUSSION. /»*/(?. 

A79-34170  Enatiy  resources  far  so  marrow  - The  porAla 

nato  of  ana  miclasr  and  mrefowN  energy  reap  awe.  M.  Mclist 
IKsrmfor  sc  hung  tankage  Jiilich  GmbH.  Julich.  Wen  Germany).  In: 

Akarnative  anargy  sources;  Procaadings  of  tha  Miami  IntarnMional 
Confarenca.  Miami  Beach.  Fla..  Oacambar  5-7,  1977.  Vokima  10. 

(A79-34158  13-83)  Washington,  D C.,  Hamifphara  FubWimg  Carp, 

1978.  p.  4750-4777.  Research  supported  by  tha  Minnlry  of  Rasaarrti 
and  Devetopment. 

Tha  paper  presents  the  mulls  of  a study  of  the  theoretical, 
technical.  and  aconomic  potential  of  aatf-renawihg  energy  sources, 
arch  as  sobr  energy,  wind,  the  anargy  of  the  sea.  geothermal  anargy. 
and  hydro  power,  on  tha  world  scale  and  more  particularly  in  tha 
Contest  of  the  F.R.G.  Main  conduuom  are  as  foMows:  (1) 
geothermal  - application  will  be  resuicted  to  areas  wnh  cxcaptioneBy 
high  temperature  gradients;  (2)  solar  call  power  prorfaction  - may 
provide  high  grade  energy  but  wiN  not  be  economical  in  near  future: 

(3|  wind  energy  - w<M  probably  remain  unimportant  for  anargy 
»>pp*v  W«wn  as  a whole,  and  large  seals  wind  energy  conasrsion  wiN 
depend  on  tha  solution  of  tha  energy  aorage  problem;  (4)  heat  pump 
syaams  - can  lead  to  significant  fuel  savings,  with  disadvantage  of 
need  tor  additional  highgrade  anargy;  and  (51  solar  therm* 
coMectors  - application  in  tha  F.R.G.  wiN  be  restricted  so  low 
temperature  heat  arppiy.  P.T.H. 

A 79  34  M 7 Survey  and  wprwrri  at  pritaary  future  energy 

sources.  0.  H.  Root  (U-S.  Geological  Survey.  Heston.  Va.j.  In: 

Alternative  energy  sources;  Proceedings  of  the  Miami  International 
Conference,  Miami  Beach,  Fie.,  Dr-; am  her  5-7,  1977,  Volume  10. 

(A79  34158  1383)  Washington.,  u C,  Hemisphere  publisher*  Corp.. 

1979.  p.  4667-4695. 38  rets; 

Some  rough  estimates  of  the  potential  sire  of  the  foNowing 
domestic  ahemative  energy  sourest  are  calculated:  Group  I - wind 
power,  water  power,  low-temperature  solar  energy,  solar  powrr 
through  photosynthesis,  tidal  power,  geothermal  energy,  and  nude* 
fission  without  breeders;  Group  2 - nuclear  fission  with  breeders, 
tolar  electric  generation,  and  coal.  Tha  major  conclusion  is  that  the 
energy  sources  of  Group  1 could  supply  only  about  50%  of  die  1973 
U S consumption  rale,  so  that  without  oil  and  gas,  half  the  US. 
energy  would  have  to  coma  from  Group  2 sorecat.  P.T.H. 
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PRODUCTION-HISTORY  PROJECTIONS  OF  FUELS  AND 
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Richard  a,  Arnitt  and  L David  Roper 

Derailment  of  Physics.  Virginia  Polylcchmc  Institute  and  State  University,  BlachhurR.  VA  240fil,  U.S.A, 

Ahstrnrl— The  moduction  history  projection  method  of  the  authors  is  refined  todetermine  the  earliest  dateat 
Z^easclhly  well  de,e.mi«ddeP.e,i«n  parameter,  can  he  ascertained.  The  tne.hrxf  ,s  *PPW  to  the 
United  States  production  data  for  silver,  crude  oil.  natural  jras.  coal,  non  ore  and  uranium  ot  . 
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Includes  bibliographical  references. 
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1976  Prepared  by  Library  of  Congr,,  Congressional  Re* 

Service 

(GrO-76;I87|  Ava*;  Sobcomm  on  Energy  Res . Development 
and  Demonstration 

Of  the  vast  known  resources  contained  m the  Arctic,  only 
the  oS  and  gas  deposits  are  undergoing,  and  are  expected  to 
continue  to  undergo,  large  scale  exploitation.  This  activity  win 
provide  incentives  for  continued  development  and  refinement  of 
polar  OR  and  gas  exploration,  production,  and  transportation 
technology  Other  polar  energy  resources  such  as  coat,  hydro, 
power,  uranium,  and  geothermal  energy  while  often  present  m 
enormous  quantity  will  be  utilmd  only  locally  and  on  a small 
scale  Ultimate  utifcreTion  of  polar  energy  resources  wilt  be 
determined  by  the  economic  and  energy  supply  conditions  in 
temperate  areas  and  by  the  degree  of  success  of  Hie  technological 
advancement  needed  to  develop  resources  in  such  remote  and 
inhospitable  regions.  Author 

Alternatlvr?  Bnerrry  Strategies. 

9502  FSierqy  supl-tA^eranr!  integration  to  the 
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Press,  cl977. 
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ASSESSING  POTENTIAL  ENERGY  SAVINGS  OF  A COMEMHENSIVE 
INSOLATION  EROCKAM 

Joanna  Sloane,  Charles  Hall, and  Linda  Fisher 

Environmental  Management,  vol.  3,  no.  6,  Nov.  1979, 
p.  511-515. 

Tins  pafxjf  develops  a computer  model  for  examining  the  quantity 
of  energy  that  may  lie  saved  In  a region  if  such  a program  is  un- 
dertaken. Tlie  program  requires  data  on:  number  of  houses,  type 
of  houses  and  present  degree  of  insulation.  The  results  indicate 
that  in  the  region  under  consideration  if  is  possible  to  make  avail- 
able more  energy,  far  cheaper,  through  insulation  than  by  the 
alternative  of  constructing  a large  power  plant. 


THE  POLITICS  OF  ENERGY  PLANNING. 

Building  Systems  Design,  vol  76,  no  3,  April/Hay 
1979,  p.  21-27. 

Our  nation  today  is  at  a critical  watershed  in  our  history,  a time 
when  energy  policy  decisions  of  enduring  significance  are  being 
reached.  The  measure  of  our  success  will  be  whether  the  next 
generation  is  proud  of  or  regrets  the  decisions  we  reach  today. 
These  long-range  decisions  carry  serious  implications  about  our 
energy  future,  and  how  that  future  relates  to  our  economy,  our 
livelihoods,  and  our  sense  of  democracy.  Most  seriously, 
perhaps,  is  that  these  energy  directions  may  be  irreversible  and 
could  take  the  decision-making  process  away  from  individuals 
and  communities  most  affected  by  it. 


A80  11I27  Uniud  States  «M|y  atttrnatim*  to  2010  and 

bayond  - TtM  CONAES  study.  H.  Brooks  (Harvard  University, 

Cambridge,  Mass.)  and  J,  M.  Hollander  (California.  University,  - — i 
Berkeley,  Calif.).  In:  Annual  review  of  energy.  Volume  4.  (ABO- 
11826  02-44)  Palo  Alto.  Calif..  Annual  Reviews,  Inc..  1979,  p.  1-70. 

56  refs. 

The  CONAES~(Committee  on  Nuclear  and  Alternative  Energy 
Systems)  study  examined  contextual  relationships  among  the  many 
factors  likely  to  be  involved  in  determining  United  States  energy 
policy,  and,  in  particular,  emphasized  the  importance  of  energy 
demand  considerations  in  planning  future  U.S.  energy  supplies.  It  is 
concluded  that  there  is  a great  deal  of  scope  for  reducing  energy 
growth  without  appreciably  sacrificing  GNP  growth  or  changing 
nonenergy  consumption  patterns.  Although  there  is  some  uncer- 
tainty in  this  conclusion,  it  H likely  that  E/GNP  one  half  of  today's 
and  conceivably  one  third  of  today's  could  be  reached  before 
significant  impact  on  GNP  growth  is  felt.  It  is  recommended  that 
reduction  of  energy  demand  growth  be  accorded  the  highest  priority 
in  United  Slates  energy  policy.  B.  J. 

GOVERNMENT  GAN  HELP  MORE  BY  DOING  LESS. 

Tan  Alexander. 

Fortune,  vol  100,  no  6,  September  24.  1979. 
p.  84-  86,  88,  90 

A federally  financed  crash  program  could  leave  us 
with  a lot  of  uneconomical  plants. 


MM-IHMf  Oak  Ridga  National  Lab,  Tann. 

RE0IONAL  ICONOMI C/  DE  MOO  RAF  NIC  PROJECTION* 
FOR  ENCR8Y  POLICY  ANALYSIS 
O,  J.  Sfomslad  Jan.  1979  37  p rate 
(Contract  W-7406-ang-26) 

(ORNL/TM-6668)  Avail:  NTIS  HC  A03/MF  A01 

Thu  importanca  of  adaquata  papulation  and  amploymant 
protections  lor  ragional  policy  analytic  related  to  energy,  and 
whathar  energy  policy  may  significantly  modify  cutting  trends 
it  studied.  It  is  concluded  that  energy  it  last  likely  to  craata 
new  subnational  socio-economic  tendencies  than  to  onhanco  or 
retard  existing  trends,  but  that  to  analyze  these  circumstances  a 
growth-policy  format  it  desirable.  It  is  emphasized  that  a lack 
of  past  experience  with  many  new  energy  technologies  will  make 
impact  analysis  difficult.  For  this  reason,  attempts  should  bo 
made  to  anticipate  possible  impacts  wall  in  advance  of  technology 
deployment.  DOE 


A SELF-REGULATING  ENERGY  POLICY. 

Astronautics  and  Aeronautics,  vol  17,  no  7.  8 Jiflv 
August  1979,  p.  *0-45.  * ''  '*  JUy- 

aH  uses  of  oil  and  gas  offset  by  other 
would  spub  alternative  energy 
id  improve  our  living  standard. 


A heavy  tax  on 
tax  reductions 
technologies  ai 
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ENERGY  POLICY,  THE  DOLLAR  AND  THE  US  POLITICAL  SYSTEM 
R.  J.  Friedland  


Energy  Policy,  vol.  7,  no.  4,  Dec.  1979,  pp.  295- 


What  has  pravantsd  ths  USA  from 
formulating  an  aftactiva  long-tarm 
snargy  policy?  In  thia  articla  R.J. 
Friadland  providaa  an  explanation 
in  terms  of  the  interaction  of  two 
decisive  factors:  the  dollar's 

position  as  the  main  reserve 
currency  within  the  international 


monetary  system;  and  certain 
distinctive  features  of  the  US 
political  system  which  bias  it 
towards  responding  to  difficult 
issues  on  a short-term  basis. 


A 79-47071  The  race  lor  unlimited  energy.  G.  N.  Patterson 

(Toronto,  University,  Downsview,  Ontario.  Canada).  Research  spon- 
sored by  the  University  of  Toronto.  Downsview,  Ontario,  Canada, 

University  of  Toronto,  1979,  158  p.  15  refs.  $6.50. 

The  conversion  |of  national  economies  from  those  based  on  fossil 
fuels  to  those  based  oh  renewable  or  Unlimited  sources  of  energy  is 
examined,  with  emphasis  given  to  the  position  of  Canada.  The 
predicted  demand  for  energy,  which  defines  the  future  retirements 
to  b « met,  is  outlined,  and  the  technical  feasibility,  environmental 
protection  requirements,  economic  viability,  domestic  Canadian 
resources  and  necessary  research  and  development  activities  are 
assessed  for  fossil  fuels,  nuclear  fission,  nuclear  fusion,  geothermal 
energy,  solar  energy,  biomass  energy,  hyrhopower,  wind  energy  and 
tidal  power.  Consideration  is  given  to  electrical  power  transmission 
systems  and  the  depletion  dates  for  fossil  fuels  and  the  lead  times 
necessary  to  bring  pew  energy  sources  on  line  arc  discussed,  along 
with  specific  recorrincndations.  The  roles  and  interrelationships  of 
government,  industry  and  universities  in  Canada  s pluralistic  energy 
system  are  described  and  improved  coordination  is  recommended. 

A.L.W. 

CRITICAL  OBSERVATIONS  ON  THE  U.S.  NATIONAL  ENERGY  PLAN 
(NEP). 

S.  S.  Penner. 

Energy,  vol  4,  no  1,  February  1979,  p.  33-45. 


AbWwt  Impotiaat  assemplioei  implicit  in  the  design  of  the  U.S.  NEP  arc  examined.  Then  me  pervasive 
reasons  for  the  conclusion  that  more  effective  me  should  he  made  of  the  potential  of  the  free-market 
system.  Near-term  constraints  on  energy-supply  options  do  not  appear  to  be  justified  in  view  of  environ- 
mental and  economic  uncertainties. 


Energy  Policy,  v.7,  no  2,  Omt 

p,  170-171,  1979 

NUCLEAR  PROBLEMS  - UNCLEAR  SOLUTIONS.  (Roots, 
on  Colloquium  on  Nucloar  Power  - Implications 
for  Society  organized  by  the  Groupe  de  Bellerlve. 
Held  Geneva,  Switzerland,  Fab. 15-17,1979). 

Groupe  de  Bellerlve 

Colloquium  on  Nuclear  Power  Feb. 15-17, 

- Implications  for  Society  1979 

A79-42469  Energy  on  th.  horiaon.  M.  Wayne.  EPRI 

Joumtl,  srot.  4.  May  1979,  p.  6-12. 

The  energy  outlook  for  the  remainder  of  the  20th  century  and 
into  the  21st  century,  is  surveyed,  noting  that  conservation  has 
affected  domestic  energy  sources  (coal)  more  than  foreign  sources 
(oil).  Reawns  for  conservation,  such  as  higher  prices  and  government 
policy  are  cited  together  with  reduced  energy  demand  in  home  and 
industrial  uses  and  also  reduced  auto  use  and  electric  cars.  With  an 
energy  yowth  rate  of  lets  than  3.3%  but  over  2%.  it  is  predicted  that 
coal  use  will  triple  over  its  1976  level  by  2000.  oil  use  will  double 
and  natural  gas  consumption  will  also  expand.  Attention  is  given  to 
such  factors  as  oil  production,  the  coal  outlook,  nuclear  power, 
hyrboelectric  and  new  energy  sources  such  as  wind  and  volar  power. 

It  is  concluded  that  while  energy  needs  can  be  met  for  2000.  it  will 
not  be  possible  to  meet  them  only  with  domestic  sources.  M.E.P. 


Energy  Policy,  v.7,  m.2,  June 

p. 169-170,  1979 

FROM  BLISSFUL  IGNORANCE  TO  INTELLIGENT  FORE- 
BODING. (Rept.  on  Conf.  on  Future  Energy 
Concepts  organized  by  IEE  In  association  with 
other  UK  engineering  Institutions.  Held 
London,  UK,  Jan.30-Feb.l,1979). 

Institution  of  Electrical 

Engineers  (Gt.Brlt.) 

Confcronr'P  on  Futnra  Energy  J«n.30-Feb.l, 

r*evM  * to?o 


US  ENERGY  POLICY-THE  CONTINUING  FAILURE 
Halter  Goldstein 


Energy  Ploicy,  vol.  7,  no 
294. 

Tho  author  analyses  tha  failura  of 
tha  USA  to  daal  aHactivaly  with 
thraa  ralatad  problem*:  OPEC'* 
increasing  political  influence: 
continuing  reliance  on  Middle  East 
crude:  and  a mounting,  deficit  on 
tha  USA's  external  account.  Tha 
discussion  centres  on  the  serious 
problems  facing  President  Carter's 
July  1979  energy  plan.  The  various 
components  of  the  plan  araj 
examined  in  terms  of  US  domestic 


. 4,  Dec.  1979,  pp.  275- 

politics  and  in  terms  of  the 
international  oil  supply-demand 
position.  An  explanation  is  offered 
as  to  why  Mr  Carter  has  failed  and 
will  continue  to  fail  to  reduce  the 
USA's  dependence  on  oil.  It  is 
concluded  that  in  the  present 
political  climate  Congress  is  unable 
to  support  long-term  solutions  to 
the  oil  supply  problems  which  the 
author  envisages  for  the  late 


Ma013S34f  los  Alamos  Scientific  lab-  N. 

ENENOY  POLICY  AMD  DECISION  ANALYSIS:  NEW 
CONCEPTS  AND  MECHANISMS 

E.  L.  Kaufman  and  R.  W.  Voflel  Jul.  1979  52  p refs 
(Connect  W-7405-ang-36(  , 

(LA-790S-MS)  Avail:  NTIS  HC  A04/MF  A01  . 

Ralavant  portions  of  the  energy-management  pioblam  and 

a technique  wherein  objective  £ 

oeiloimed  in  a short  time  ffame  ate  descnbed.  A precept  tor 
decision  criteria  is  proposal  and  a ut  of 
...  described  that  allow  quant.tat.ve  agaoaamamof 
decision  consequences  for  the  total  ana.flV  system.  A dectwon 
conferencing  it  described  wherein  the  lechrvcal  assessment  a 
combined  w.lh  the  political  acumen  of  «*penenced  dec**™ 
makers  to  allow  the  best  public-interest  choice  to  be  made.  A 
rationale  is  also  presented  lor  tha  orgamzabonal  placement  of 
the  analysis  function,  outside  of  government  or  srsduslry.  This 
placement  provides  a much  needed  level  °f  credibd.ty. 
than  that  which  presently  arista,  end  reduces  teas 
balance  the  needs  of  the  public,  government,  and  industry.  DOE 

IM0.10S79#  General  Accounting  Office.  Washington,  D.  C. 
Energy  and  Minerals  Oiv, 

ENENOY  SAVING  STNATEOIES  PON  FEDENAL  PNOCUNE- 
MENT 

(PB  296969/9:  EMD-79-681  Avail:  NTIS  HC  A02/MF  A01 

CSCL  10A  , . . 

Federal  energy  conservation  measures  are  evaluated,  and 
what  Federal  agencies  have  done  to  develop  end  implement 
procurement  techniques  which  result  in  reduced  energy 
lion  is  reviewed.  GRA 


EFFICIENCY  OF  ENffiGY  DELIVERY  SYSTEMS:  I#  AH 

ECONOMIC  AND  ENERGY  ANALYSIS 

Charges  Hall,  Mitchell  La  vine,  Joanna  Sloane 


Environmental  Management,  vole  3*  no*  Nov  157T9 
493-504. 

Abstract  / Cnergy-retum-on-invesfmentJER!)  analysts  is  a vana- 
lion  ot  more  traditional  cost-benefit  analyses,  a variation  that  is 
particularly  important  m times  ol  diminishing  fuel  resources  We 
present  a simple  set  of  procedures  for  ER»  analysis  and  apply 
II rose  procedures  lo  central  New  York  Stale,  where  there  is  a pro- 
posal for  a new  870  MW,,  coal  fired  generating  station.  We  com- 
pared the  energy  and  doHar  costs  ol  building  that  facility  with  the 
costs  ol  an  alternative  comprehensive  regional  program  of  in- 
sulation. The  analysis  showed  that  regional  insulation  was  more 
• efficient  in  conserving  energy  than  the  plant  was  in  providing  it  by 
at  least  a factor  old  in  economic  terms  and  by  a factor  ol  more 
than  15  when  viewed  as  energy  relumed  on  energy  invested. 

ASO-11400  SMl  md  matt  PMfc*  - TW  «■*  _ _ 

Mm.  M.  Stiefel.  Technology  Htvkm.  vol.  82,  Oct  1979,  p.  5066. 

27  The  paper  considers  political,  technical,  and  philosophical 
«*c„  of  the  energy  problem.  The  TsanT  energy  pad.  whrf.  rel.es 
on  the  continued  expansion  of  central ired  technolog*s  jo  '"f*"* 
energy  supply,  will  use  oil.  coal,  and  nuclear  fission.  The  soft  path 
technologies  use  renewable  anew  Hows  »uds  a*  from or 
wind  *id  require  solar  collectors,  hydroelectric  plants  and  wmd  for 
electric  power.  Cost  estimates  of  energy  sechnotogus  rndudmg 
nuclear  power,  coal  and  solar  «*  rfcscuued,  »*  ^»  *"** 
forecasts  for  US.  are  summarized.  Comparison  of  hard  and  soft 
options  indicates  dial  tha  hud  path  will  coUapie  due  to  massive 
energy  waste,  but  a single  energy  path  is  not  likely.  *-1- 

NTS  11821#  Oak  Nidge  Attociatad  Universities.  Tams.  Inst, 
for  Energy  Analysis. 

ENENOY  POLICY  AND  MATHEMATICS 

A.  M.  Weinburg  Mar.  1979  22  p refs 
(Contract  EY-75-C-05-0033) 

(ORAU/IEA-79'510))  Aval:  NTIS  HC  A02/MF  A01 

Mathematics  as  h applies  to  tha  energy  policy  and  anargy 
policy  analysis  is  discussed.  Tha  author  suggaets  that  the 
undacidabUtty  ol  anargy  estimates  of  tha  futura  may  lo  soma 
degree  be  finessed  by  tha  development  ol  technological  option# 
whose  feasibility  can  be  established  through  tha  help  of 
deserminielic  mathematics.  DOE 
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Intersociety  Energy  Conversion  Engineering 
Conference,  14th,  Boston,  1979- 

Proceedings  of  the  14th  Intersociety 
Energy  Conversion  Engineering  Conference, 
Boston,  Massachusetts,  August  5-10,  1979. 
— Washington,  D.  C.  : American  Chemical 
Society,  d979. 

799380 

Energy  Research  and  Development  at  the 
Canada  Centre  for  Mineral  and  Energy 
Technology  (CANMET),  G.  Taylor  1788 

799382 

Novel  Approaches  to  Industrial  Energy  Con- 
servation in  Georgia,  f.D.  Muzzy  and  J.T. 

Sontmer/ieJd  1793 

799383  , 

Reference  Energy  Systems  as  Applied  to  Re- 
gional Energy  Policy,  A.L.  Hermefee  1799 

799384 

Feasibility  of  Energy  Self-Sufficiency  through 
Decentralized  Use  of  Renewable  Resources  ;n 
Iran,  M.  Sana/ * 1804 


NMM<M2*f  Mitre  Corp Mcteen.  V».  Metrek  Div. 
ENVIRONMENTAL  DATA  FOR  ENERGY  TECHNOLOGY 
POLICY  ANALYSIS.  VOLUME  1:  SUMMARY 

Joke  Verhoeff.  Robert  Kline.  William  L Parker.  Thomas  F. 

1 Wolfinger,  David  Adler  (CONSAD  Research  Corp  ),  Gabriel  Sucher 
(CONSAD  Research  Corp.).  Marc  Narkus-Kramer  (International 
Research  and  Technology.  Inc.).  Nicktaus  E Leggett  (International 
Research  and  Technology.  Inc  ),  and  Tyrone  Williams  (International 
Research  and  Technology,  Inc ) Jan.  1979  106  p refs 
(Contract  EE-77-C-01-6 119) 

(HCP/EV61 19-1)  Avail:  NTIS  HC  A06/MF  A01 

Qualitative  and  quantitative  information  on  the  environmental 
aspects  of  different  energy  technologies  is  provided  Data  are 
given  on  nuclear  energy,  coal,  synthetic  fuels.  oil  shale,  solar 
energy,  geothermal  energy,  and  hydtoelectricrty.  Each  category 
of  technology  is  broken  down  into  individual  technology  phases 
or  base  units  for  which  environmental  effects  could  reasonably 
be  specified  Each  base  unit  is  described  in  terms  of  a typical 
unit  or  plant  sire  and  configuration.  DOE 
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DEBATE  OVER  FUEL-USE  RULES.  Larry  J.  Ricci 

Chemical  Engineering,  vol  86,  no  16,  July30,  1979  p.  34 
36 . * 

President  Carter's  energy  legislation,  passed  last 
year,  was  supported  by  industry.  But  rules  on  fuel 
use,  which  are  part  of  the  energy  package,  ace 
causing  dissension  between  industry  and  the 
Department  of  Energy, 

NRO-10930#  Department  of  Energy.  Washington.  D.  C. 

ENERGY  SURM.V AND  DEMANO  IN  THE  MIDTERM:  19SS. 

1M0,  AND  199S  Analysis  Report 

Apr  1979  223  p 

(DDE/EIA-0102/52)  Avail:  NTIS  HC  A10/MF  A01 

To  account  for  Ihe  uncertainty  inherent  in  protecting  future 
energy  production,  consumption,  prices,  and  associated  variables, 
five  basic  projection  senes  (A-E)  ere  presented.  These  series 
constitute  variations  in  assumptions  influencing  energy  supply 
and  demand  curves.  High  demand  is  assumed  for  Series  A and 
B.  and  tow  demand  is  assumed  for  D and  E.  High  supply  is 
assumed  for  Series  A and  D.  and  low  supply  is  assumed  for 
Series  B and  E.  Series  C assumes  medium  supply  end  demand 
Two  additional  scenarios.  C High  and  C low.  evaluate  the 
sensitivity  of  the  Series  C forecasts  to  variations  in  the  projected 
world  of  oil  price  A computer  model,  called  the  ’midterm  energy 
forecasting  system . simulates  the  interactions  of  energy  suppliers 
and  consumers  in  the  marketplace.  DOE 


N9019M3#  National  Technical  Information  Service.  Springfield. 
Va. 

ENERGY  POLICY  AND  RESEARCH  PLANNING.  VOLUME  3. 
A BIBLIOGRAPHY  WITH  ABSTRACTS  Progtesa  Report. 
Oct.  1977  - Sep.  1979 

Andrey  S Hundemann  Sep  1979  18«  p Supersedes 

NTIS/ PS-78/ 0962:  NTIS/PS-77/0839.  NTIS/PS-76/0710 
(NUS/PS-79/ 1069/8:  NTIS/PS-78/0962:  NTIS/PS-77/0839; 
NTIS/PS-76/0710)  Avail  NTIS  HC  S28  00/MF  *28  00  CSCL 
10A 

Citations  relative  to  planning  for  future  U S,  energy  needs 
on  both  national  and  state  government  levels  are  presented. 
The  history  and  development  of  national  and  stale  legislation 
and  regulations.  Project  Independence  studies,  and  assessment 
of  the  effects  of  deregulation  are  included.  Technical,  economic, 
and  environmental  considerations  in  energy  planning  are  also 
covered.  GMK 
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MWWG1N6  NATIONAL  SCIENCE  POLICY.  Barry 
fto2«iun  and  lam  Mltroff,  ids.  y 

Synposlum  on  Managing  National  1979 
Science  Policy 

Policy:  Innovation  in  Federal  R & D:  The  Case  of  Energy 
W-  Henry  Lambrighi  and  Albert  H,  Teich  140 


N7S31797#  Department  of  Emmy.  Washington  n r 

DOMESTIC  POLICY  REVIEW  OF  SOLAA  ENLR^Y 

Feb  1979  146  p 

(TI0-28834)  Avail:  NTIS  HC  A07/MF  AOI 

*'  ">c,"l0l09ies  anti  government  policy  towards  competing 
fuels  were  assessed  and  e.istmg  Federal  solar  energy  promams 
were  evaluated.  Solar  energy  * potential  conmbui.ons  m JLnal 
and  international  needs  are  iden.rf.ed.  Three  optmns  for  Mu'. 

"•  p,“SBn,ed  and  specific  init.at.ve*  which 
could  be  adopted  to  implement  each  are  described  DOE 

® * 17  anaWl*  , * w nubile  noUcy  tool 

i.fUted  **  ,<artha  w*  Gilliland.  — Boulcte 
mao  ?l0!  ! Polished  by  Westview  Press  for  the 

for  **>  **— «* 

xvil,  110  p.  J 111.  J 24  cn.  «—  (AAAS 
selected  synnasia  ; o) 

Includes  biblloqraphlca  1 re^erenoos. 

ISBN  0-W15B-417-4 

I.  Eherqy  policy— United  States— 
OQnqresses.  2,  Power  resources— 

United  States-  Onnqresses.  I. 

jillilancJ,  Mart.  . W.  (Onntinue4  on  card  2) 
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TJ  ^ ttCtionol  Roooorcb  Council*  Conn 11 too  on 
163.25  Private  Sector  Participation  In 

•U6  Governaent  Energy  BD6S  Planning* 

N383  Private  sector  participation  in 

1978  Federal  energy  BD6D  planning  ; a 

report  / prepared  by  the  Connlttee  on 
Private  Sector  Participation  in 
Governaent  Energy  fiOGE  Planning « 
Coaileslon  on  Natural  Resources* 
National  Research  Council. 

Washington  • National  Acadeny  of 

NROIOMTf  Dfpartm.nl  of  Energy.  Washington.  D C.  Energy 
Infarmalion  Administration 

ECONOMIC  STRUCTURE.  AGGREGATE  PRODUCTION 
FUNCTIONS  AND  THE  DEMAND  FOR  ENERGY  AS  AN 
INTERMEDIATE  PRODUCT:  A PRELIMINARY  ANALYSIS 

G M Lady  Dec  1978  57  p refs 
IDOE/EIA-O 103/81  Avail  NTIS  HC  A04/MF  A01 

The  relationship  between  the  price  elasticity  of  demand  for 
energy  as  a factor  of  production  and  differences  in  economic 
structure  wa*  investigated  A model  of  general  economic 
equilibrium  is  constructed  ulihnng  a conslent-elaslicily-of- 
subsltfution  production  function.  Using  this  model  the  price 
elasticity  of  demand  for  an  imermedrale  product  (energy)  is 
determined  under  ah ei native  structural  assumptions  Ire . the 
degree  to  which  the  production  process  lor  the  intermediate 
product  directly  utilizes  primary  factors  of  production)  For  an 
open  economy  and  the  case  of  energy,  these  essumphons  could 
concern  the  degree  to  which  the  economy  utiiues  its  own  versus 
imported  energy  resources.  DOE 


NMlWNf  Institute  lor  Energy  Analysis.  Oak  Ridge.  Term 
FUNDAMENTAL  ASPECTS  OP  ENERGY  CONSERVATION 
POUCY 

W.  VinGoot  Nov.  1978  39  p refs 
(Connect  EY-76  C-05  0033) 

(0RAU/IEA-78-20IM))  Avail:  NTIS  HC  A03/MF  AOI 

The  'technological  fix'  approach  to  energy  conservation  it 
diecuaaed.  Higher  capital  investment  can  lead  to  s decrease  in 
direct  use  of  energy.  Both  the  coat  end  the  energy  involved  in 
these  investments  were  analyzed  along  e conservation  path,  and 
a limited  number  of  constants  were  used  to  direct  the  change, 
along  Me  path.  It  wet  found  that  an  increese  in  the  price  of 
energy  wilt  teed  to  higher  capital  investments  in  accordance 
with  the  economic  lifecycles  in  tho  different  sectors.  For 
application*  with  a short  lifetime,  such  as  in  the  transport  sector, 
energy  conservation  wi8  mainly  take  piece  through  the  construction 
of  new  equipment.  In  sectors  with  tong-lifetime  investments 
(eg.,  buildings),  relrohning  will  be  important.  DOE 


TJ  American  Power  Conference,  40th,  Illinois 
5 Institute  of  Technology,  1978. 
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Realities  of  the  Energy  Problems  Today  and  Options  for  Tomorrow 3 

file  lioMHtAM.F.  John  F.  O’I.eabv,  United  States  Department  of 
Energy,  Washington,  D.C. 

Energy — The  Challenges  and  the  Realities  - 13 

Harry  O.  Reinscii,  Rechtel  Power  Corporation,  San  Francisco 
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(Conr.acl  EC-77-C- 10  00231  ... 

tHCP/M0023-0t-Vot-1l  Avail:  NTtS  HC  A07/MF  Ml 

The  project  rasultad  in  lha  development  ol  a r^lhodcfogy 
•nd  workbook  which  enabtaa  communily  officials  and  tlafllo 
develop  and  ovaluata  energy  conaarvalion  programs  for  than 
community.  This  methodology  la  a pfonaaring  atfort  in  lha  tiatd 
ol  community  anargy  planning.  Aa  such,  many  ol  the  pro- 
caduraa  ganaraiad  wara  not  subjected  lo  last  and  evaluation  in 
actual  communiliaa.  In  an  atfort  lo  validate  lha  piocoduras 
presented,  lha  U S DOE  is  sponsoring  a Iasi  and  demonstration 
of  this  methodology  in  various  selected  eommontliea.  Based  upon 


WCB7|  rianktin  Inst  Research  labs  . PSAadrlphia.  Pa 
THE  GREAT  AOVENTURE:  A REPORT  ON  THE 

10  REGIONAL  PUBLIC  HCARINOS  ON  SOLAR  ERIC  ROT 
POR  THE  DOMESTIC  POLICY  REVIEW 
Ocl.  1978  52  p rafs  Prepared  by  lha  Insl.  for  local  Self 
Reliance 

(Contract  EU-78-C-0I-6354) 

tHCP/U6354  Oil  Avail:  NTIS  HC  A04/MF  AOI 

* ,*Dm'  °n  «be  public  hearings  is  presented  along  with 
policy  recommendations  The  recommendations  are  as  Mows: 
(11  lha  Federal  government  should  move  aggressively  from 
research  lo  commercteiiretion.  marketing,  and  public  education: 
(2idecentrati;ation  both  in  program  process  and  in  contest  should 
ha  pursued  vigorously:  13)  ;be  government  should  amphasira 
smell  scale  systems,  small  businesses,  individual  inventors, 
community  organirations,  and  small  research  groups  in  its  funding 
programs;  14)  soiar  anargy  systems  that  eta  deeentralist  are  pre 
•erred  over  tha  more  central -or  rented:  15)  passive  solar  design  was 
lha  major  technology  recommended  throughout:  IB)  DOE  must 
streamline  its  grants  process  and  reduce  paperwork  that  proposals 
require:  (7)  the  major  item  required  for  a successful  solar  industry 
is  rapid  passage  of  tha  solar  income  las  credit,  either  within,  or 
separate  from,  lha  National  Energy  Act:  (3)  low  interest  loans 
and  irtvestiment  capital  are  required  by  smaR  businesses: 
(91  public  information  on  solar  energy  should  be  more  available: 
HOI  the  budget  for  solar  should  be  increased  substantially:  and 
(HI  solar  progr  be  related  to  job-creation  programs 
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Nov  1978  229  p rafs  2 Vol. 

(Contract  EC-77-C-I0  0023) 

(HCP/M0023-02-Vol-2)  Avail:  NTtS  HC  Afl/MF  AOI 

saving  strategies  and  components  for  anargy 
consarsatkin  in  cities  and  residential  etaas  are  presented.  Estimates 
ter  aR small.,  anargy  saving  measures  are  discussed  In  areas  of 
land  use.  mat*  transit,  and  huMding  modifications.  Energy 
conservation  plans  In  these  areas,  such  as  tea  credits  and  teens, 
are  dbeuased  and  estimation  methods  are  described  A W.H. 
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The  Impact  of  Advanced  Technology  on  the  Future  Electric  Energy 
, Supply  Problem  - T.  Gonen,  Iowa  State  University  and  P.  M. 
Anderson,  Electric  Power  Research  Institute,  Palo  Alto,  California 


Input-Output  Method  Applied  to  Energy  Planning  p ^ 
Dr.  C.  Kashkari,  University  of  Akron  /7/ 


Sacramento  Energy  Efficient  Office  Building  f-  /*^Z 

J.  T.  Wood,  B.  Duke,  G.  Spragins,  Benham  Blair  & Affiliates,  Inc. 


PROJECT  INDEPENDENCE  EXECUTIVE 
SUMMARY  . 67 

(Executive  Summary  Prepared  by  the  Federal  Energy 
Administration) 

In  this  overview  of  the  U.S.  energy  problem,  assessment  is  given 
through  1985  in  terms  of  ctHienl  practices  and  policies.  .Epeigy  op- 
tions ate  discussed  and  compared  with  regard  to  supply,  conservation, 
ami  management.  Evaluation  ol  alternate  energy  contributions 
through  I3&5.  Attention  to  U.S.  energy  vulnerabilities.  Reference 
tables  document  positions  and  predictions. 

PROJECT  INDEPENDENCE:  An  Historical 

Perspective.  . . . 109 

{Final  Task  Force  report  prepared  by  the  Federal  Energy 
Administration) 


A Long  Range  Energy  System  Expansion  Planning  /?/.? O 

S.  Kumar,  J.  Sharma,  L.  M.  Ray,  University  of  Roorkee,  India 

pJ>3 

A Method  for  Multistage  Expansion  Planning  of  Energy  Systems 
K.  Ramachandran,  J.  D.  Sharma,  University  of  Roorkee,  India 


Historical  background  inlornialion  in  conjunction  with  the  U.S. 
energy  independence  goal.  Historical  perspectives  both  internation- 
ally and  nationally  regarding  aM  significant  energy  sources,  current 
and  prospective.  Focus  on  understanding  governmental  and  public 
policies  dial  created  ilia  energy  situation  ol  the  1971k.  The  historical 
reasons  we  arc  where  we  are. 
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Perspectives  on  the  energy  crisis  : technical, 
regulatory,  environmental,  economic,  pro- 
spective, v,  1 / advisory  editors,  Howard 
Gordon,  Roy  Meador,  — Ann  Arbor,  Mich,  : 
Ann  Arbor  Science  Publishers,  cl977. 
xvi,  517  P.  * ill.  i 29  cm. 

Includes  bibliographies  and  Index, 

ISBN  0-250401-61-4 

1,  Power  resources,  2,  Energy  policy. 
I,  Gordon,  Howard,  II.  Meador,  Roy, 
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/ ALTERNATIVE  ENER6V  SOURCES:  am  analysis  of 
their  role  in  energy  policy 

P F Chapman  1978  64  p i«fs 
Avad  Nils  HC  A04/MF  AOI 

ComtMnad  heal  and  power.  tubttMula  natural  gas.  solar  energy, 
end  wave  power  ate  eaammed  then  compared  wall  urdeonX 
end  nuclear  energy  sources  The  study  refers  to  Great  Rt Nam's 
needs  and  energy  policy  up  to  the  year  2026  Wave  power  it 
shown  to  be  6m  most  Mlraclnre  potential  source.  Nuclear  power 
shows  poor  performance  compare  other  after  native,  A powsr 
demand  growth  rale  laveling  oH  at  1 per  cant  par  year  is  assumed 
Electric  car  development  is  c couriered  very  probable  and  beneficial 
•e  rational  use  energy  Autlior  USA) 
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TJ  International  Svnno slum- Workshop  on  Solar 
*10  Ener::y,  Cairo,  1970. 

.173  Xr. terns tior.al  Fymposiun-Norkshon  on 

1970  Solar  Enemy  : fnvnnoslun  lectures],  Ifj- 

22  Jur.a  1*70,  Cairo,  Eyy  t> t / presented  by 
Clean  Energy  Research  Institute,  University 

of  Mir.r'i,  Florida  ; sponsored  by  National  

Science  Foundation  ; edited  bv  T.  Fejat 
Vezlronlu,  Uoner  W.  Uiser.  — fs.l.:s.n.. 

ECONOMICS  AND  POLICY  OF  ALTERNATIVE  ENERGY  SOURCES  : A REVIEW  } 

T.  Khalil,  University  of  Miami,  Coral  Gables,  Florida.  U.S.A. 

This?  paper  examines  the  problems  encountered  by  a growing  demand 
lor  energy  consumption  and  a dwindling  reserves  of  conventional 
energy  sources.  The  search  for  new  energy  sources  have  indi- 
cated the  need  for  developing  appi*oaches  to  evaluate  feasibility 
and  coinpeti  teveness  of  the  alternative  sources.  Comparative 
economic  analysis  have  lacked  completeness  and  consistency  of 
approach.  The  need  for  developing  unified  objective  and  realis- 
tic methodologies  is  indicated  and  discussed.  Assessment  of 
some  available  economic  comparison  models  is  made.  Emphasis  is 
placed  on  comparing  solar  energy  systems,  a promising  alternative 
energy  source,  with  conventional  systems  A unified  model  is 
proposed  for  the  feasibility  study  of  utilization  of  solar  energy 
in  certain  applications.  The  model  serves  as  an  example  illus- 
trating considerations  needed  for  completeness  of  comparative 
cost  analysis  needed  for  decision  making. 
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Fuel  Conversion  and  its  Environmental  effects 
By:  H .Gold  Walter  , J.A.Nardella  and  C.A.Vogal 

Chemical  Engineering  progress, Vo 1.  75, No. 8, Aug. 1979, 

P. 53-64 

The  objective  of  the  work  presented  in  this  article  waa 
to  determine  the  feasibility  of  siting  specific  conversion 
plants  at  given  locations  in  the  major  U.S.  coal  and  oil  shale" 
bearing  regions;  and  the  extent  of  the  environmental 
impacts  that  could  be  expected  from  local  water-related 
site,  process  and  plant  design  criteria.  Of  the  90  plant-site 
combinations  studied,  48  were  in  the  central  and  eastern 
coal  bearing  regions  and  42  in  the  western  coal  and  oil  shale 
bearing  regions.  The  plants  were  assumed  to  be  designed  so 
as  not  to  waste  water.  Effluent  process  waters  were  assumed 
to  be  reused,  and  different  cooling  options  were  selected 
based  on  the  availability  and  cost  of  wnter.  Estimates  were 
made  of  the  total  net  water  consumed,  wet  solid  residuals 
generated,  and  the  cost  and  energy  required  for  wst*r 
treatment  for  each  plant-site  combination  and  then  gener- 
alised to  each  one  of  the  major  U.S.  coal  and  oil  shale 
ibearing  regions. 

In  this  article  the  data  are  summarised  for  a number  of 
conversion  processes  without  distinguishing  between  coal 
rank  or  coal  and  oil-shale  bearing  rejgion.  These  data  have 
been  generalized  from  individual  plant-site  results.  Details 
of  the  complete  study  are  reported  by  Gold  and  Goldstein 
(1)  and  Probstein  and  Gold.  (2) 
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S9  fusion  end  Air  Pollution,  January  15-18, 

1979  1979,  Reno,  Nevada  s preprints  / American 

Meteorological  Society.  — Boston  ; AMS, 
cl978. 
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U.  S.  ENERGY  DEMAND  BY  CONSUMING  SECTOR 

Exxon  Company,  U.  S.  Av'S  Energy  Outlook  I98O- 
2000,  Dec.  icrf9 , pp.  V5. 

A PRIMER  ON  CURRENT  AUTOMOTIVE  FUELS. 

Automotive  Engineering,  vol  87,  no  12,  December 
1979,  P-  19-27. 
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//ere  s an  overview  of  factors  influencing  properties  and 
performance  of  current  petroleum  fuels  for  spark  ignited 
diesel , and  turbine  engines. 


NNG-  1497Bf  Department  of  Enxtf,  BarttemriMa.  Otla.  Bartles- 
viWa  Energy  Research  Center 

AMBIENT  TEMPERATURE.  FUEL  ECONOMY.  EMISSIONS. 
AND  TRIP  LENGTH  Final  Report.  M.  - Sep.  1977 

B.  H.  Eccleston  Aug.  1979  123  p 
I Contract  DOT-TSC-RA-76-48) 

IPB-298847/5;  DOT-TSC-NHTSA-79-43;  DOT-HS-803-668’ 
Avail:  NTIS  HC  A06/MF  AOI  CSCL  13F 

The  relationship  among  automotive  Fuel  economy,  ambient 
temperature,  cold  start  trip  length,  ami  drive-train  component 
temperatures  of  four  1977  vehicles  is  examined.  Fuel  economy, 
exhaust  emission,  and  drive-train  temperatures  were  measured 
at  temperatures  of  20  F.  45  F.  70  F,  and  100  F using  the 
1975  Federal  Test  Procedure  and  EPA  highway  fuel  economy 
test.  GRA 
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MOTOR  VEHICLE  EMISSIONS  AND  FUEL  CINDUMEIM  MODELLING 
J.  He  Kent  and  N.  R.  Mudford 

Transportation  Research,  vol.  13A,  no#  6,  Dece  1979* 

PP.  395-406. 

A hr  hart— A preliminary  study  to  predict  mhumk  aed  feel  consumption  of  Aesltafiae  motor  rttidei  mat 
umlett.rLca  TccWvciyM  vehicles  *cre  tested  mt  a Jynr ammeter  to  oht.iia  the  m<U  eatrtsma  rales  of  carbon 
monot ide.  carbon  dinside.  hydrocarbons  and  tutrogea  otides.  Rrgtcssion  functions  of  speed  and  acceleration  mete 
hlttsl  In  Ihe  data  and  found  hr  he  accurate  to  srithia  about  W5f  foe  the  group  of  vehicles.  F.missioas  aed  fed 
con, sumption  ptcdictkms  were  thee  made  foe  a range  of  driving  pattern  data  measured  in  Sydney  traffic.  The  results 
gave  a strong  correlation  of  cartva  mottnside.  hydt  ocatNms  and  fuel  conitmigiam  »ilh  average  speed.  Nitrogen 
psi  Jes  ecre  alums!  mdependeiM  of average  speed  and  shtmed  more  staffer. 


AVIATION  FUEL?  SUPPLY  PROSPECTS  TO  THE  YEAR  2000. 
ICAO  Bulletin,  vol  34,  no  12,  December  17T9,  p. 

ll-lAe 

In  this  analysis  of  the  fuel  situation  over  the  next  10-20  years, 
ICAO  provides  a glimpse  of  what  can  be  expected  by  the 
air  transport  industry  regarding  costs  and  the  availability 
of  aviation  fuel... 
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IMPLICATIONS  OF  FUEL-EFFICIENT  VEHICLES  ON  RIDE 
QUAL  TY  AND  PASSENGER  ACCEPTANCE:  WORKSHOP  PRO- 
CEEDINGS. Ann*  M.  Wlchansky  and  A.R.  Kuhlthau. 
UVA,  eds.  (Final  Rapt.  Sponsored  by  DOT  and 
NASA  Held  Woods  Hole,  Mass.,  Sept. 6-8, 1978) . 
Aug. 1979.  U8p. 


Depa  tment  of  Transportation,  DOT-TSC-RSPA-79-21 
Wd  hlngton,  D.C.,  Research 
ant  Space  Prograas  Administration 
Work. hop  on  Implications  of  Fuel-  Sept. 6-8, 
Ef.lclant  Vehicles  on  Ride  Quality  1978 
an  i Passenger  Acceptance 


URSEL  R1EI.:  GUFPLY  VS.  DEMAND. 

Automotive  Bn/:  i nee  ring,  vol  87,  no  12,  December 

1979,  P.  35-38. 


,4  s demand  increases  for  diesel  fuel  and  jet  aircraft  fuels, 
competition  increases  for  the  fraction  of  crude  oil  on 
which  these  two  fuels  are  based 


ABO  17129  Globe!  options  lor  tfiort  range  alternative 

energy  strategies  J Gotdembrrg  (Siu  Paolo.  UnweiMdade.  Sk> 
Paulo,  lira/ ill  United  Net  tom  Umeeruly.  Eest  kf*»r  Center  inter 
rteltun*  Inuitute  tor  AsH>f*ed  System*  Arulysn  end  Unnreruty  of 
Conference  on  Non  Fowl  Fuel  end  Non  Not  leer  Fuel 
Energy  Stretegnrs  Honolulu  Heeten.  Jen  9 12.  19? 9 ) Energy  (UK), 
vol  4.  Oct  1979.  p 733  744  13  rets 

A discmvron  is  presented  on  the  possibrfities  ot  supplying  the 
energy  needs  of  the  world  and  particularly  ol  the  developing 
countre  s on  the  heus  of  renewable  lesoucn  hydro  power  and 
tnomev.  Hydio  power  is  found  to  hr  underused  in  many  parts  of  the 
developing  countries,  and.  up  to  the  end  ut  the  century  at  least.  2S 
quads  p*:r  year  could  be  produced  from  this  source  In  addition  the 
unuv-d  jnouai  user  e men t ot  presenl  day  forests  could  supply  at  least 
anotlMM  lOU  (fuads  year  ms  developing  countries  In  mdustrali/ed 
countn*  » only  conservation  can  have  a significant  impact  as  an 
aliernat  ve  strategy  (Author! 


Psychological  Strategies  to  (oduce  Energy  Coisumpt  ions 
Pr<  0*  ct  Summary  keport 
by  L.J.  Becker 

Dept  of  Energy  keprot  COO-2789-3,  30  June  1979 
Contract  t.o.  FY-7f -S-02-2789 


ON  THE  USE  OF  ENERGY  ELASTICITIES 
T.  Sonnino 

Energy,  vol.  4,  no.  6,  Dec.  1979,  pp  1063-1067. 
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The  energy  savings  Potential  of  th  Region  IX  Ap,ropiat8 
c-non-y  Technolory  Grants  Program:  An  Assessment  of 
Twenty  Projects.  by  F.H.  Lucarelli,  J.  Morris,  J.H.  Kay 
S.  Rizer,  C.W.  Case  & H.R.  Clark 

Lawrence  Berkeley  Laboratory  Report  LBL-9715,  October  197 

1979.  no-:  contract  w-7L05-eng-L8 
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tfralepas  W HartfHe  (International  Institute  for  Applied 
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Knmioi  .t  only  conutKuWuMiom.  not  indiiiu  TKn 
V*«wi  only  it*  wtinC  nwj  lutmunhee  npnls  ot  it.  rryiyy 
ptobhm  nut  ihm  not  tod  mto  publnW  ntsniutMjnW.  nJ  socvtW 
taut  items  It  a 9ms  mr.il  to  w«  a . Imm  to  taunt*  policy 
Ununmp.,  (Au9so>| 
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scncoNnucTor  ALTEPNATrin-curnENT  iotop  orivrs  A*m 
CNCPP.Y  CONSERVATION.  D.  J.  BenDanlel  and  E.  E. 
David,  Jr. 


MATERIAL  OP  I IMIZATION  IN  A TORSIONAL  GUIDE WAY  TRAN- 
SIT SYSTEM.  C.  E.  de  Silva  and  0.  N.  Moral ey. 


Science,  vol  206,  no  4420,  November  16,  1979,  p.  773- 
776. 

Summary  The  concentrator!  of  electrical  energy  usage  In  alternating-current  motor 
drives  presents  an  opportunity  lor  substantial  conservation  Emerging  advances  m 
power  semiconductor  transistor  systems  will  support  a major  commencal  effort  to  this 
end  An  alternating-current  synthesizer  for  this  purpose  may  soon  be  available  The 
synthesizer  produces  electnciel  power  of  variable  and  programmable  frequency,  volt- 
age, and  wave  form  so  that  performance  can  be  optimized  This  technology  provides 
the  additional  opportunity  tor  fundamental  improvements  in  electrical  distribution  and 
usage  systems  in  the  longer  term  Power  processing  with  semiconductor  a-c  motor 
controls  is  expected  to  become  widespread  in  the  near  future 


A79  3SS90  f Energy  convention  and  solar  Pari 

nari  an  progreu  M B McCailey  (Tennetsee  V allay  Authoiity. 
Chattannoqi.  Tents  I American  Institute  of  Amnattfcs  anti  Astro 
natures.  Tarmtnai  Energy  Systems  Conference.  Orlando  fla  June 
*6  1979  Paper  790979  12  p 

Energy  rnnrervation  and  energy  use  education  pro,anai  under 
talian  by  the  fan win  V.Sey  Authority  (TVA)  ate  dimmed  Thew 
■ackida  a homy  invitation  prnqram  a commercial  and  anduttnal 
enertfr  audit  feogram  Omened  to  hefp  detect  steal  an  wheh 
renter  ration  measures  can  be  applied.  a program  intended  to 
encourage  use  ot  electric  heat  pump  unrtt.  and  a protect  in  wheh  the 
TVA  noli  with  builder,  to  encourage  construction  ot  energy 
efficient  hornet  In  addition.  TVA  programt  involving  installation  of 
tolar  water  heater,  with  off  peak  elect!  icel  backup  in  Memphis.  a 
wood  heating  demonttiation  protect  in  North  Georgia,  and  inttalla 
tion  of  a Ranktne  Heat/Cool  Solar  An>tt  Pi  imp  system  ate  iletcrihed 
The  importance  of  implementing  holh  energy  contervation  measures 
and  research  and  development  related  tn  renewdtle  energy  resources 
it  stressed  CKO 


Journal  of  Advanced  Transportation,  vol  13,  no  3, 
Fall  1979,  p.  41-61. 

A simplistic  analytical  treatment  of  the  material  nptimUHioit  tn  a smfie  near,  elevated 
guide  stay  structure  fot  the  twrvsvay  passage  of  automated  yutdewav  ttansit  vehicle,  is  presented  In 
the  conl«u ration  considered,  the  vehicle  if  eccenttKaSy  supported  from  the  gutdewav  »'«•"* 
torsional  and  fie--  atal  analytes,  the  yuideuey  material  reduction  that  it  pnffablr  for  a ytven  trending 
stiffness  Is  estimaled  For  a given  bending  stiffness,  material  redos  Irons  are  reahred  both  hy 
decreasing  the  guide*  ay  »tdlh  and  hy  making  cutouts  on  the  guideuav  An  algorithm  lo  determine 
the  optimal  cutoul  trie  and  location  is  developed  and  tome  design  examples  are  given 


NSO  13033#  Plmco  Inc  D**««  Tn 

• UNVfY  OE  THC  MMARCH  INTO  KNf NOT  fCONONIY 
INTI  N ACTIONS  VOlUMf  1 SUN  VI T 

R Co#fn  O Htfnon  S Jutngn  and  J KfnnmQion  Apt 
1979  748  p rwH 
(Connect  II  78  C 01  §3461 

(HCP/16346  01  1 Vol  II  Av*4  NTIS  MC  4 11/Mr  A01 

A dn»4*d  and  co*nptaAa»nhfa  of  tacani  (I960  to 

P»a*aoil  and  on  gong  -n*a»th  m«o  anatgv  acono my  ntaeartioni 
it  PIN ntod  Tho  rnuAi  *o»m  fh*0’»tsr*l  and  •mptnc* 
of  on# tgy  macfoaconomct  mtavgrho mi  tha  ddl— — U method o*o 
|f«  u»ad  and  do  concaolual  p— M— N m dn  rawaMf  aft 
a*np»»a*»in1  Tho  ftuppty  of  anafgy  d»  pneo  of  fnngy  Iha  world 
p»*a  of  of  ana»gy  capdal  raqurfffffaffli  ana>gy  N and  D 
comrvf  «oo  ragulaf***  and  IfockpAnfl  pro  among  ft*  vanabM 
ttudiad  A conceptual  ftemaworli  lo*  andymg  »n»rgy  aconony 
modaH  vha  ganavaf  faatuvaa  and  m#fhodolog»a*  of  a tog*  mimbn 
of  modaN  and  lf«a  Mala  of  lt»a  ad  m modahng  ana*ga  aconony 
•ntaiarfiont  a«a  included  Sia  dd>— — it  ana»g y aennowy  mortwla 
Manna  «ITA  MACRO  and  CTA  Hudaon  Jorganaon  % IITM  RIIOT 
Wharton  Annual  Energy  Raitlar  Edmonds  and  larkalay 
IGaaaty  Sananaon)  mnawad  Each  raa*am  dnefhaa  tha 
natbodoiogy  and  general  faaiuras  amfeoOart  m ita  modal 
lurntnaum  rhe  tvoas  of  ana* gy  aronomy  mta«act«una  ad 
drassad  and  at«n«n  aha  capaNkiat  of  aha  modal  DOE 


' of  Standards  Washington 


N«0  186MM  National  Bure*. 

National  Engineering  Lab 
AN  INVESTIGATION  Of  PREFERENCES  FOR  VARIOUS 
nrPES  OF  ENERGY  COST  FEEDBACK  Fm.  ,^1  °U' 

Ann  Rammey  Smut,  ami  Jenrvte,  L Gagnon  Aug  1979  73  , 
tufs  Sponaorad  by  DDE  1 

(PB  300314/2  NS  SIR  79  17711  A,„t  Mri< 

MC  A04/MF  AO  I CSCl  I0B  N?'! 

r„,  P'**e'*nces  lo.  raw,  types  Of  energ, 

oslfeedbeck  for  esdtyidual  consumers  « addressed  Recom 
m.odmwwa  mimed  to  rh.  pwtormww.  cbm*****,  w Wf<1< 
cost  feedback  device,  tor  use  m resting  energy  cost  feedha,  k 

GRA 


DOES  THE  UNITED  STATES  WASTE  ENERGY? 

Electric  Power  Research  Institute  Journal,  vol  4, 
no  9,  November  1979,  p.  26-32. 

Stepping  behind  international  statistics,  researchers 
find  wide  differences  in  the  people  of  modern 
industrial  societies-41  ffer^nces  that  characterize 
peoples  llvinr  patterns  and  determine  the  way  they 
allocate  resources,  including  energy. 
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ENERGY  CONSERVATION  THROUGH  RECYCLING.  D.  C.  Wilson 

Energy  Research,  vol  3.  no  4.  October- December  1979. 
p.  307-323. 
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Preliminary  Conservation  Tables  trow  the  National 
Interim  ^nerpy  Consumption  Purvey 

Office  of  the  Consumption  Data  System,  Office  of  Program 

Development.,  energy  Information  Administration 

l>ept.  of  Energy  Document  D0E/KIA-O193/P.  1 August  1979 

The  focus  of  this 

report  is  the  conservation  activities  performed  by  households 
since  January  1977,  and  the  status  of  households  with  respect 
to  insulation,  storm  windows,  and  other  energy  conserving 
characteristics.  These  tables  are  from  preliminary  data  files. 
Therefore,  the  tables  are  in  weighted  percentages  rather  than 
weighted  numbers.  The  tables  will  be  reissued  in  final  form 
in  the  fall  of  1979. 

Included  in  the  report  is  a summary,  a description  of  how  the 
survey  was  conducted,  preliminary  sampling  errors,  and  a 

glossary  of  terms. 
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ENEROV  CONSERVATION  TECHNOLOGY  EDUCATION 
PROGRAM  Final  Report 

Jan  1979  106  p relt 

(Contract  1C  77  C 01  21651 

IMCP/M2165I  Avail  NTIS  HC  A06/MF  AOI 

A protect  on  leeching  the  public  hov.  lo  use  enargy  imi 
eNrcrently  in  lha  homo  n described  Tha  methodology  ol  lha 
pintail  It  discussed  and  tha  Ivxbogs  and  ech.evements  ara 
highlighted  A W H 


NRO  14(12#  Siuubheven  ttahonal  Lab  Upton  N V 

HIGHLIGHTS  OF  THE  ENERGY  TECHNOLOGY  PROGRAMS 

Oac  1979  49  p 
.(Contract  EV  7*  C 02  001*1 
IRNL  509591  A.aa  NTIS  HC  A03/MF  AOI 

Acuvddt  at  ataclrotyaa  baaad  hydrogen  ana rgy  storage 
tymiama  an  etocIrochermceSy  regenerate  Sydog.il  halogan 
anaigy  atoraga  tyttam  lual  caAa  (matenate  and  atacttotyrual 
•ugh  lemperetura  avatar  electrotype  and  hydrogan  anargy  atoraga 
tyttamt  for  aulomebaa  propWaton  ara  tummerued  Enargy 
programa  raponad  on  mchade  aotar  aaaratad  haar  pump  tyttam. 
tolar  coobng  aubayatama  and  tyttamt  aotar  damonaltalton 
proyacit  hardware  trmulatort  tar  ipatt  ol  tolar  cooang/haatmg 
tyttamt  loaarl  anargy  programa  ceutytK  procaaa  lor  conversion 
ot  synthasw  gaa  to  mathanor  coat  brad  haatar  coal /art  mutura 
combvtton  rotating  Rvduad  bad  contaaung  bmeston*  tor 
ramovai  at  s^tur  bom  hot  gaa  at  rmprovod  od  and  gaa  bumarm 
and  >MdM  and  mast*  luaN  DOE 


NSO  1S691#  Oaparlmant  ot  Enargy  (Nashmgluo  0 C tnargy 
tnlormation  Admmralraiion 

ENERGY  SUPPLY  ANO  DEMAND  IN  THE  SHORT  TERM 
1979  ANO  19*0 

Jun  1979  127  p 'aft 

gOOE/EIA  0194/41  Avad  NTlS  HC  A07/MF  AOI 

OvaraS  anargy  supply  and  damand  balancat  at  wea  at  a 
detaded  rbtcutaron  ot  ttia  alamantt  ol  and  lisa  contumptw  at 
coat  natural  gat  potrolaum  product*  and  alactncdy  ara  pratanaad 
Anatyta*  ot  lha  aperehons  of  utddm*  and  rehnerwt  tha  domestic 
product  am  ol  coal  natural  gat  crude  od  and  alactncdy  and 
tha  supply  and  damand  bafenrae  bar  each  boat  ara  provided 
tiapctor*  ot  duniattic  produclmn  aa  we*  at  tuptdv  aid  rbrntrd 
balancat  synthetic*  and  imports  and  protacnona  lor  iho  ataclrn. 
uldrty  toe  lor  v«  ludaa]  tor  Iho  Shiv  I term  OOf 
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INVENTORY  OF  ADVANCED  ENERGY  TECHNOLOGIES 
ANO  ENERGY  CONSERVATION  RESEARCH  ANO  DEVELOP 
ME  NT  1S7S  1S7S.  VOLUME  I 

Wathmgmn  GPO  IS7S  SSS  p rots  Praparad  by  ORNl  and 
OOf  tor  tha  Comm  on  So  and  Technol  96th  Congt  1*1 
Sat*  Jan  1979 
IGP0  414SII  Avad  SOO  HC 

Each  at  7 339  raeaerch  protect!  m deserdmd  and  baud  at 
ona  ot  lha  taAowmg  nrra  aacimna  into  attach  lha  aarantory  • 
drvrdad  total  anargy  gaolharmal  anargy  hydro  anaigy  basic 
physical  rataerch  taomaaa  production /conversion  and  ahamalrva 
lual*  atocliK  poarar  angaiaarmg  anargy  atoraga  anargy 
convaruon  and  anargy  manegamant  pohey  and  conaarvatavi 
Each  aaclron  a orgamtad  oi  a ham  and  Uaaa  leval  laaranJacal 
arrangamant  ARH 
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ECONOMIC  IMPACTS  OF  (NfRGV  CONSTRVATION  AMO 
RFNFWABlf  f NF  ROY  SOURCES 

R C CarKon  1979  21  p 
(Coofrar?  W 7405  #»nq  48> 

IUCRI  150071  Avail  NTIS  HC  A07/MT  A01 

An  ovaiaM  thmiy  of  fb«  ernnotmc  impacts  of  »hwrniiv« 
wifiqy  rttvrtopm«nf<  m <U>  >Mope<1  I itaiatota  on  wdi  imparts 
is  i*vi«v«ad  and  •conomic  imparts  of  iNimitm  •«•*«  iVvHop 
mant  sr.ananos  for  CaMofma  art  pvofactad  f conomic  impacts 
mclurta  ctianpas  m aoqtapata  employment  unemployment  real 
mro me  and  teal  output  Oranges  m each  of  these  measures 
are  analyzed  m rrrr  urns  lances  that  include  rorentrves  or  mandates 
for  increased  energy  conservation  or  use  of  leneeaWe  energy 
resources  OOF 


TJ  Dub  In,  Fred  S • 

1FJ.5  Energy  conservation  standards  for 

•H84  building  design,  construction,  and 

D7 9 operation  / Fred  S*  Dubln  and  Chalmers 

G.  Long,  Jr*  New  York  5 McGraw-Hill, 

1 978. 

xl,  413  p.  : ill.  ; 24  Cl. 

Includes  index. 

1.  Building  Energy  conservation. 

I.  Long,  Chalmers  G. , Joint  author  . 

II.  Title. 
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Billman,  Kenneth  W. 

NA5A  Hon  former  on  radiation  Fry-mv  Convrt- 
sion,  7d,  Amps  IVsearch  Cmtrr,  l'i7n. 

nariiation  merer/  conversion  in  space  : 
technical  pamrs  prepared  for  the  third 
?!AFA  Cbnforence  on  "aviation  Pnorcrv  Qan^er- 
sion  at  IIAFA  Ames  Research  Center,  Moffett 
Field,  California,  Januarv  jnyo  / 

edited  by  Kenneth  W.  Hi  11  mm.  — 'Vv  YorV  • 
^pirrican  Institute  of  Aeronautics  and  Astro- 
nautics, cl°7p. 

xviii,  R70  p.  . m.  __  (Procrcss  in 
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0 Enerrv  II  : use  conservation  end  supply  / 

1S1  edited  by  Philip  H.  Abel son,  Allen  L. 

.A1  ITnrmond.  — Washington  : Ancrlcan  Assocla- 

A63  tlon  for  the  Advancenent  of  Science,  ci47R. 

no.  73-9  201  p.  : 111.  ; 29  cn.  — (A  Special 

Science  compendium  ; no.  6)  (A AAS  publica- 
tion ; 78-4) 

1SF.T1  0-97168-100-8 
1.  Tower  resources — IMted  States — 
Addresses,  essays,  lectures.  2.  Fnerpy 
policy — United  States— Addresses, 

essays,  lec-  tures.  I.  Abelson, 

Thlllp  HauRe.^^F  (Continued  on  card  2) 


mri  ch"ract«:picttcs  ArrrcT  no*'eMv. 

J.  1.  Rasrunana  K 9.  C.  Stahman 

Automotive  fnoineerinq,  Vo!.  86,  I'o.  6,  June  I97«f 
Fuel  economy  involves  much  more  than  volume  and  distance 
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ANOTHTS  IOOK  AT  f Sr  SOT  CONST  SVATION 

l ‘'•w  19/8  74  p irii  /infnMil  jf  Am. 

*'•"  Ch-apo  JO  Aug  19/8 
. I Cool  tact  W /«0S  mg  481 
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U81  /893  Coni  /808I04  II  Avail  NTIS  MC  *07  Ml  *01 
Th.  t— 1 In.  gy  ctwwm.al.on  -US  hudd-g.  -vliwtr, 
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TK  Institute  of  Electric.*l  and  Electronics 

7800  Erjineers.  Region  5. 

• 1256  Hiergy  7b  : 1978  Ftqicn  Five  annual 

1978  cmf r»mna» . Jtoril  16-19.  1978.  Tulsa. 

Energy  Conservation  by  Means  of  Recycling 

J.  A.  Savage,  Southern  Methodist  University  '* 


Energy  Conservation  in  a Small  Manufacturing  Plant  - An  Engineering 
location  Case  study  - d.  [.  Runner^  Uni  vers  1 tv  of  Kansas 
Energy  Conservation  & Control  in  Power  Plants, 

L.  F.  Martz,  Mestinghouse  Electric  Corp.  f '•  TL 

151.6 

Energy  Conservation  - A Personal  & Professional  Interaction  .Rio 
B.  L.  Capehart,  J.  K.  Watson,  University  of  Florida  1977 

/V<‘ 


Verification  of  Energy  Conservation  Sa'ings 
T.  Mason,  II  Paso  Natural  Gas  Company,  Texas 


Th  Jersey  City  Energy  Conservati  n Demonstration 
Prey  ran.  Final  Report.  by  R.F.  hewbold 


RiD  Plaining  Wirkshon,  Transportation  System 
Center,  1977. 

Tire  rolling  losses  and  fuel  economy  j an 
Pin  Planning  hbrkshnp  / sponsored  by  the  SAE 
Tire  Oarcnittee,  in  oonperation  with 
Enw,  DOT,  industry,  and  acartauia.  — Troy, 
MI.  : Society  of  Autnrotiw  Fhginoers,  cl977. 

ill,  202  p.  : ill.  / 29  an.  — (SAE  con- 
ference proceedings  ; P-74) 
niblionraphv:  p.  201-202. 


ept.  of  Enen'y  iJocumrnt  C00-2820-1,  August  19/8 
Contract  no.  KY-76-C-02-2820 

This  report  shows  the  benefits  of  energy  saving, 


cost-saving,  and  added  coafort  which  may  be  attained  by  retrofitting  old 


buildings  for  improved  energy  conservation,  noting  typical  complications 


which  arise  in  doing  so.  The  effectiveness  of  the  conservation  methods 


has  been  pre  anted  In  terms  of  costs  relative  to  effective  payback 


periods  which  were  calculated  from  results  of  their  application  in  Jersey 


City. 

SUPPLYING  GASOLINE  FOR  TOMORROW'S  CARS 
R.  M.  Ormiston 
Automotive  Engineering 
Vol.  85,  no.  9,  September  1977, 
p.  47-51. 

Before  1985.  U S gasoline  consumption  is  expected  to  increase 
slightly,  level  ott,  and  then  begin  a slow  decline  Gasoline  short- 
ages are  not  foreseen,  but  changing  product  demands  and  un- 
certain government  regulations  will  present  challenging  prob- 
lems to  refiners 


TJ  Fuel  eoonow  of  the  gasoline  engine  i fi*l, 
7P9  lubricant,  and  other  effects  ...1977. 

.F7fl  (Card  2) 

1977  1.  Internal  aanfiustion  emines,  SoarV 

ionition — Fuel  ooMumtion.  I.  Blackmore, 
Oavid  Richard,  l«»3R-  11.  Thomm,  Altai, 

1925-  III.  Affleck,  W.  S. 
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The  purpose  of  this  program  was  development  of  rommerc 


TOTAL  ENERGY  USE  FOR  COMMERCIAL  AVIATION  IN  THE  U.S. 
yil  Eric  Hirst.  Apr. 1974.  13p. 

L reed  7-7-75  1 copy 

Route:  John  Witherspoon  M.S.  368 

(For  R.K.  Wattson/ Sumner  Design  Study) 

I production 


plans  for  a practical  and  cost  effective  energy  conserving  retrofit 
system  for  windows  based  on  Suntek's  prototype  Superpane  retrofit  window. 


The  original  Superpane  configuration  consisted  of  a transparent  insuln- 
tion  know  as  Heat  Mirror  to  reduce  radiative  heat  loss,  a thermally 


sensitive  optical  shutter  known  as  Cloud-gel  to  reduce  summer  heat  gain, 
and  a contained  air  space  to  reduce  ronvection,  all  related  to  t he  prime 
window  by  an  appropriate  edge  detail. 


TL  Canadian  Svroosiun  on  Fnenv  Conserving 
6°5.7  Transport  Aircraft,  Ottawa,  1977. 

.C36  A Canadian  Svanosivm  on  Fnemv  Ccnservina 

1977  Transport  Aircraft  = Svnpoeiun  Canadien 

sur  les  Aeronefs  de  Transport  a Faihle 
Cmsorrvrt icn  d'Pnerole  / sper-oored  by 
National  Research  Council  of  Canada, 
Transrort  Canada,  Canadian  Aeronautics  and 
Space  Institute.  — fs.l.  : s.n.,  197°1 
1 v.  in  various  naoinns  : ill. 

1.  Transport  planes — Fnernv 

conservation — Ctonn  passes . 

I.  National  Research  Oomcril,  Canasta. 

II.  Canadian  Aeronautics  and  Snac* 
Irwtitute.  III.  Transnort  Canada. 
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THE  GASOLINE  AMD  rUEL  OIL  SHORTAGE.  (Hearings 
bafnro  the  .Suboofn1tt.ee  on  Cons imr  Economics  of 
the  Joint  Economic  Committee,  Congress  of  the 
United  States,  93rd  Congress,  1st  Session,  Msy 
A-2  S June  2,1973).  1973.  29Cp. 

?3H  Congress,  1st  Session 
Joint  Economic  Comvlttee 
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Chapter  1 

The  Problems  of  Energy  Conversion-Experience  of  the  Past 

A R.  Despil  ya.  ^ 

Chapter  2 

The  Future  of  Electrochemical  Energy  Conversion— 

The  Next  Thirty  Years 

James  Me  Breen  p.  6^ 

Chapter  3 

Summary:  Energy  Conversion -The  Past  and  the  Future  . . . 

A J.  Appleby  p.  ‘j  3 
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INDUSTRIAL  AND  AGRICULTURAL  ENERGY 


Nfto  10*331  Brook h.van  National  lab  Upfnn  N V 

DYNAMICS  ANO  CONTAOl  ENEAOV  CONVEASION 
OEtIVEAY  AND  DEMAND  ANALYSIS 

Kannath  C Hotlman  Apr  1979  2?  p raN  Prayantart  at  tha 

Workshop  on  Prof  M'  anrt  Syktama  Dyn  Control  Damrat  20  Jun 
19  79 

IConirarl  EY  76  C 02  00161 

IBNl  76045  Coni  790636  11  A.a.1  N1IS  HC  A02/MI  A01 

Tachnrqoai  nl  mathamalrr  al  mortahng  anfl  mortar n tonltnl 
tharrry  trying  oik  roprof  afyory  anil  artvarrcad  maayinrmant  anrt 
conliol  dav*a»  ara  aitamrvaly  appbart  to  r.omponanty  anrt 
yyylarny  lor  lira  r orrvai ymn  anrt  dalrvary  of  arrargy  Tha  prOfaclam 
ol  arrargy  rtamanrty  a«  a lunation  of  aaonomrr  grnrarttr  and 
enargy  pnaa  ry  alao  tha  ynbtact  ol  artrva  ranaarrh  anrt  an alyyo. 
Thry  poyrtron  papar  r avia  ary  tha  currant  ytata  of  ttra  art  of  analyyry 
,n  thaya  araay  rtaalrng  arrth  tha  planning  anrt  npat.lmn  ol  arrargy 
tyytarrry  that  rtalrvar  InaK  anrt  alartra  poarar  Firtnra  rayaarrh 
rtrrartrony  ara  ahn  rtrynryyart  t»Of 


TO  Irrrrvfrimts  in  fluid  machines  and  svstems 

R40  for  enemy  cnnversion,  volinr*  IV.  — Milan 

.1*6  : Ulricn  Rxpli,  cl076. 

v.4  xi  ii,  247  p.  : ill.  i 2 4 on. 

Includes  hibliorTranhina. 

1.  Kvrtraulic  machinery — /VddressE^,  es3avs, 
lectures.  2.  Fluid  newer  technology— 
Andresses,  essays,  lecture.  I.  Hoenli, 
firm,  Milan. 
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TK  national  Solid-State  Ft'saar  conversion  Ooo- 

2906  ferenoe,  4th,  Floston,  1077. 

.N37  Throeedinas  of  TVs-jenm  4 / Una  ton  * 

1977  fourth  National  Solid-State  Power  CrnversinB 

Conference  / Ronald  I.  Rirdsall,  chairman. 

— Oxnard,  Calif.  j Power  Concents,  Inc., 
Consulting  Fnaineers,  cl077. 

1 v.  in  various  papino* 

Held  in  Ronton,  Mass.  May  12-14,  1977. 

1.  Electric  pr*w»r  distriKMion— OTnores- 
aes.  2.  Electric  power  pirxductiorr-KT^narw^ 
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EFFECTS  Or  ENERGY  CU'SERJATICN  IN  RESIDENTIAL  ABO 
COMMERCIAL  B'lILOlNGS,  Eric  Hirst  and  Bruce  Hannon 

Science,  v.205,  no.M*07,  Aug.  17,  1979,  p.f>56 

Summary  In  1977.  healing,  cooling.  lighting  and  other  operations  m residential 
and  commercial  buildings  used  27  quads  (1  quad  * 10’*  British  thermal  units)  of 

energy  This  is  more  than  one  third  of  the  nation  s total  energy  budget  Future  trends 

in  energy  use  in  buddings  ate  Mfcely  to  depend  strongly  on  fuel  prices  and  government 
policies  designed  to  save  energy  Three  scenarios  are  examined  (i)  a base  line  m 
vkhch  fuel  prices  rise  as  protected  by  the  Department  ot  Energy.  <n)  a conservation 
case  that  includes  tughei  gas  and  oil  prices  plus  the  regulatory,  financial  incentive, 
and  m formation  programs  authorized  by  the  94th  Congress  and  proposed  m the  April 
1977  National  Energy  Plan,  and  (w)  another  conservation  case  that  also  includes  new 
technologies  (more  ellicieiit  equipment,  appliances,  and  structures)  These  scenanos 
are  analyzed  for  changes  m energy  use.  costs,  and  employment  by  means  of  detailed 
engineering-economic  models  ot  energy  use  m lesidentiat  and  commercial  buddings 
develr  ned  at  the  Oa*  Hidge  National  laboratory  and  input  output  analyses  devel 
oped  at  the  Univcisity  ol  Illinois 

SCHOOLS:  AIR  TICMTNESS  AND  INFILTRATION,  by  C.Y.  Shaw 
and  L.  Jones. 

ASHRAE  Journal,  vol.  21,  no.  L,  April  19T9,  p.LO-45. 

The  overall  elr  leakage  characteristics  ol  eleven 
elementary  schools  ol  the  Carlelon  Board  ol  Education 
were  measured  These  results  were  used  lo  classify  the 
constructions  as  loose,  average  and  tight  Using  the 
data  lor  average  construction,  air  inhltration  rates  were 
calculated  tor  a simple  model  ol  a school  building 
under  various  combinations  ol  wind  speed  and  outside 
air  temperature  A calculation  ol  the  annual  healing 
requirement  indicates  that  air  inlillralion  is  a 
signilicant  component  ol  total  heat  consumption  This 
paper  was  presented  during  the  First  Technical 
Session  at  ASHRAE's  1979  Semiannual  Meeting  in 
Philadelphia.  PA.  and  will  be  published  unabridged  in 
ASHRAE  Transactions,  Vol  85.  Part  I. 
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Tha  a ru»n  at  lha<m*ty  affiaani  buUtSngi  utauma  nnut 
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wth  lha  aliuclura.  paaana  aol m haatinf  n achwaad  by  Iha  i*a  at 
aouth  aandfava  and  a dm*  canota.  maaonry  CM  mw  conaamna 
w*l  lo  alof*  iha  ha*  «**x  actiaa  davwaa  tw*  ba  daupiad  to  tna 
bauhbna  anucturaa  ahaadv  «i  uaa  A l_t>. 


DOME  HOMES  - DO  THEY  COST  LESS?  DO  THEY  MEET  BUILDING 
CODES?  DO  THEY  SAVE  ENERGY?,  by  Frankly nn  Peterson  and 
Judl  R.  Kesselman. 

Popular  Science,  vol.  2lL,  no.  4,  April  1979,  p.8h-8j. 
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r^F-T’^m -TFT)  PANELT  TNOREASR  EflERdY  EFFICIENCY. 

Eaer*ty  Enrinnr-r  jn<r,  Vol.  7 (,.  no.  ).  rv*-.io'9.  .Tom.  lO/Q 

p.Uf<.  Uh. 

ASHRAE  9075.  mandates  stringent  performance  levels  for  thermal 
transmission  in  walls.  U of  0 20  to  0 38  is  required  Pre  insulated  panels 
— a ready-to-install  sandwich  of  steel  exterior  wall,  insulation  and 
steel  interior  wall  - usually  exceed  the  ASHRAE  standard  They  are  said 
to  cut  energy  usaqe  more  than  e third  compared  to  insulated  masonry 
construction  For  example,  pre-msulated  steel  panel  systems  attain  U 
factors  as  low  as  0 048  to  0 062.  depending  upon  insulation  thickness 
Average  U factors  for  competitive  materials  are  0 48  for  4"  face  brick  plus 
4 common  brick;  0 33  for  4 face  brick  plus  8"  concrete  block  (cinder); 

0 47  for  12  concrete  block  (gravel  aqqregate)  0 31  for  6'  poured  con- 
crete. and  0 55  for  two  vertical  glass  sheets  with  one  half  inch  air  space 
As  a result,  prefabricated  panels  are  on  the  ascendancy  This  year  in- 
dustry sources  estimate  that  pre-insulated  panels  wilt  account  for  15%  of 
the  135  million  square  feet  of  metal  wall  panels  to  be  erected  Within  10 
years,  the  percentage  is  expected  to  climb  to  40%  of  a 160  million 
square  foot  market 
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won  cor  hc at  pump  cvsTTM  PHASt  i er suits 

A I*  1979  151  p 
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tha  High  COP  Meat  Pump  System  deacnbad  it  a dewce  lot 
iKmtnng  heat  or  energy  irtiiaXy  loti  m pncoi  tiiaamt  hy 
.Atari mo  to  onca  through  coding  tyttamt  Tha  acatnna  recover 
ptocatt  makat  uta  nf  nva.  wale.  to  cod  proratt  tlroamt  aitti 
tha  ova.  oalai  taking  no  heat  in  tha  haat  ayrhanga  prorat. 

Heat  or  ana.gy  .t  tharahy  i Afar  lad  troro  tha  proratt  ttraam  and 
it  not  tacovaiad  lot  tauta  Tha  MTI  Heat  Pump  Syttam  a Itoot 
lauta  ol  Hut  ana.gy  Tha  attimalad  real  id  a pmdurtmn  Maal 
Pump  Syttam  it  $675  000  dirt  mtlatlatvm  Tha  tyttam  can 
dahvai  70  million  BIU  t pa.  hour  ol  latent  ttaam  anaigy  Reterl 
on  a tlaam  coat  ol  $1  89  mdhon  SlUt  to.  naiuial  oat  tha 
tyttam  being  m tetri  lor  7884  hourt  pa.  year  1909,  in  tenure 
ratal  a 7 OX  mettmant  taa  nad »t  and  mttette!>no  rnttt  at  50X 
ol  ha.rta.aia  rotlt  tha  dnrouded  ceah  Horn  tala  d tarwn  tt 
79  5X  B.eakeyan  pomtt  hi  7 6 3 6 and  4 yea.t  lot  o4  gat 
and  coal  letpecttvehf  OatarK  are  provided  about  tha  Haat  Pump 
Syttam  oparahon  m the  taction  antittail  Prorata  Datrnplam 
ja  Cycle  Opt.m./atmn  it  dtcuaaed  pimndmg  mtighi  on  tha  lechna*ie 

d data. mining  tha  optimum  tyttam  configuration  Syttam 
SenaitnuTy  thoal  horn  rdatnrety  littla  tha  output  yanat  weh 
changat  m turbine  and  rump,  at  am  .therein  tea  Oatadt  nf  Syttam 
nation  aia  givan  m which  deaign  otyectivet  appU'  ahla  endnt 
am.l.ng  lluirt  ganaiel  anangamant  and  component  da  tig  n 
laaluiat  ara  dnemtad  intiaHaimn  at  lie  hot!  uta  it  anatyrad 
at  it  Syttam  Coat  Uncle,  (mmonmamal  t fleet t a tt  thnwn 
that  the  Haat  Pump  Syttam  a4  m.  raeta  tha  lyi.elrty  rd  lie 


TH  Heat  puap  ttchnolofy  for  ■■vla(  •n«r|y  / 

76.18  edited  by  M.  Ja  Collie.  Perk  Bld«e( 

« H 41  N a J a S Noyca  D«t*  Corp. I 1979. 

xlf  348  p.  : ill.  ; 25  CM.  « Energy 
technology  review  a no.  39)  $39.00 

Included  blbl loarephlcnl  references. 

1.  Heat  puaps.  2a  Buildings  

Knar gy  conservation.  la  Collie*  M.  Ja 

697.07  79-83902  0-815507-44-5 
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ArWHAR  Journal,  yol.  T , no.  3,  Mnrrh  1970. 

Cold  Storage  Insulation  The  Vapor  Barrier 
(Can  We  Get  it  Straight  ?) 

Joseph  F Wetter 

The  National  Program  Plan  lor  Budding  Thermal 
Envelope  Systems  and  Insulating  Materials 

A Summary  By  ftm  Authors  o7  me  Plan 

Some  Problems  With  Insulation  Over  Suspended  Ceiings 

Donald  J Mrtsemucn 

Now  Concepts  in  Thermal  Insirlation  Heat  Row  Measurements  — 
Requirements  lor  Implementation 

Charles  M Pe'enne 

Applying  a Computer  Analysis  Program  to  the  Selection 
of  Insulation  Materials 

Jrhn  G rv»(vt  a 0ry>  w (Vgo 


car wo.r—  tvth  — r.rrnx.  1 j TlMlKij  1H  TMK  C0UJ9CT] 

rTORA'TE  Aim  DI.TTtlPUTION  OF  SOLAR  ENKROT,  by 
■T.O.  Ci  tt.  ( nrha». 

ASTTRAE  Journal , vol.  PI,  It,  April  17T9,  p. 15-38. 


Various  solar  haat  pump  configurations  ara  reviewed.  and  tha  assisted  or 
series  configuration  is  identified  as  the  concept  having  the  greatest  poten 
tial  tor  economic  acceptance  This  study  is  not  limited  to  consideration  of 
commercially  available  units,  but  eiammes  the  system  impact  that  would 
result  Irom  the  development  ol  vapor  compression  equipment  specially 
tuned  to  the  collection  and  distribution  ot  solar  energy  Mator  impacts  on 
the  solar  collector  and  energy  storage  elements  are  identified  and  re 
viewed  This  paper  was  presented  at  a Symposium.  Solar  Assisted  Heat 
Pumps,  during  ASHRAE's  1979  Semiannual  Meeting  in  Philadelphia  and 
will  appear  unabridged,  in  ASHRAE  Transactions.  Volume  95.  Part  t 
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Research  and  bevelo|*tent  of  an  Air-Cycle  Heat-Pump 
Water  Heater. 

by  J.T.  OiecKmann,  A.J.  Erickson,  A.C.  Harvey* 

W.M.  Toscano 

Dept,  of  neo'y  Report  ORNL/Sub-7226/l,  L October  1079 
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OPTIMIZING  A HEAT  PUMP  FOR  HEATING  FUR  POSE!.  C.G.  Carring- 
ton. 

International  Journal  of  Energy  Research,  vol  2,  no  2, 
April- June  1078,  p.  153-170. 


A computer  mutilation  routine  is  used  lo  analyte  Ike  cionunit  dlca.lt  of  varying  Ike  heal  eichangcri  and  Cam  of 
a ' hp  commercial  (base  line)  an  an  heat  pump,  on  Ike  assumption  ikat  it  • used  only  lot  healing  purp.net  Both 
long  term  tide  cycle  cosling)  and  short  icrm  (payback  lime  I economic  measures  are  coot  tier  cd  The  result*  Msla.ni 
that  there  is  economic  lutlihcaliofl  Cot  substantial  increases  in  the  capaedy  of  the  heal  cichangits  of  the  base  line 
unit  Such  an  optimized  healing  only  heat  pump  has  technical  and  cncigclK  adsanlagct  over  the  base-line  unit 
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Intcrsoclety  Energy  Conversion  Engineering 
Conference,  14th,  Boston,  19  79. 

Proceedings  of  the  14th  Intcrsocicty 
Energy  Conversion  Engineering  Conference, 
Ronton,  Massachusetts,  August  5-10,  1979. 
— Washington,  D.  C.  : American  Chemical 
Society,  cl979. 

790357 

District  Mealing  and  C.noPng  with  Meal  Pump 

Systems. /.M  Oil m and  P T Bmier  IfiRt 

799358 

I easihilitv  of  a Meal-Actuated  Meat-Pump- 
Centered  Integrated  In  a Community,  R 

Yudrm.  B Tison.  N.  linker  and  P.F.  Swenson  1587 
799359 

System  Performance  of  a Stirling  F.ngine 
Powered  Meal  Activated  Meal  Pump.  IV. D. 

Richords  and  W.S.  Chiu 1R93 


7993R0 

Modeling  the  Performance  of  (ias-Fired  Meal 


Pump  Systems.  A Pnlnni  and  U Bonne  ...  .1699 
79*1361 

Meal  Pump  System  for  Process  Steam  Ceuer- 

alion.  B k Sokhuja  and  C.V.  Mi  lens  1708 

799363 

Thermodynamic  Evaluation  of  Meat  Pump, 

UurLino  uilK  llinh  I a * . . a 1 . 


Working  with  High  Temperatures.  I A Ekrofh  1713 
799364 

A New  Absorption-Cycle  Process  for  Up. 
gradmg  Waste  Meat.  (I  Cohen.  / Sole  of  and 


* ' 1720 

799365 

Technology  Impart  Study  of  a High  Efficiency 
Industrial  Meal  Pump.  I)  Sol/n  on  . . j72S 


799368 

Storage  Assisted  Meal  Pumps  ( sing  Phase 
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Material.  (»  ft  Frvstn^fr 1710 

799990 

I’se  Peltier  Meat  Pumps  In  Improve  Process 

Separation  Availability.  M Me,  Her  1780 
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ts  or  iifAMiiG  ropr  PEXForawcc  tests  of  a 

SWAP- ASSISTED  Hf  AT  FW  day  B.  Jonn*  and 

fr-d«rtrA  0.  VtlM.  Ap*-.t970.  Mp. 

*nrth  Caroline  Sc*9*r»  and  Technology 
Usit.ar,  PMffarch  Trlanqle 
fASA  NASI-1420B 


A MATITOWnCAt  SIWJI.ATI0II  OF  a 'YUjib  A— r~r™ 
r Tff Tp  'TV  vtr>Tu  • r a . f IAK  ASoLSTKI)  FfEAT 

MS  Z . 

* ’ 1 
A residential  heating  system  utilizing  a 
combination  of  a solar  coffee  for.  a heat  pump 
and  an  energy  storage  in  the  ground  is  den 
cnbed  and  aome  simulation  remits  are  pre- 
sented 

It  is  eon  eluded  that  for  gnmnd  heat-pump 
systems  without  a solar  collector  the  best  posi- 
tioning of  the  heat  absorbing  tubes  are  hori- 
zontal. whereas  the  vertical  tube  configuration 
seems  to  he  superior  when  a solar  collector  u 
included  in  the  system 

Finally  it  u obsen  ed  that  the  use  of  a heat 
storage  consisting  of  vertical  tubes  huned 
under  the  house  appears  to  he  a rather  atlrac 
fitv*  mthitmn 
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CHEMICAL  HEAT  PUMPS-A  BASIC  THERMODYNAMIC  ANALYSIS. 
W.  M.  Raldow  and  W.  E.  Wentworth. 


STRATIFICATION  BY  DBSIC*,  by  Charles  J.  Allen. 
ASHRAE  Journal,  vol.  21,  no.  1,  April  19T9,  p.32-3k. 


Solar  Energy,  vol  23,  no  1,  1979,  p.  75-79. 
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Tha  modernization  ol  two  manufacturing  buddings  resulted  m a naw  t'ot 
over  two  among  buildings  while  May  wara  m lull  production  this 
presenter!  tha  opportunity  to  design  a naw  ventilating  system  capable  ol 
exploiting  tha  natural  stratification  phenomenon  by  providing  low  level 
cooling  and  high  level  ventilation  for  the  removal  of  internal  heal  gams 
This  paper  was  presented  at  a symposium  Environmental  Control  m In 
-i..  i dustnal  Plants,  during  ASHRAE  a 1979  Semiannual  Heating  m Philadelphia 
and  will  appear  unabridged  m ASHRAE  Transactions.  Vol  85.  Part  I. 


GROUNO-HEAT-ASSISTED  HEAT  "UM^S.  by  E.  F.  Lfndsley. 

Popular  Science,  vol.  21k,  no.  2,  Feb.  1979,  p.v8-l  0. 

Earth  coil  makes  winter  use 
of  refected  A/C  heat  and 
down  tire  drain  hot  water 

PERFORMANCE  OF  COMBINED  SLAR-HEAT  pump  SYSTEMS,  by  T.L. 

Freeman,  J.W.  Mitchell  and  T.E.  Audit,  Solar  Energy,  vol. 

22,  no.  2,  1979,  p.125-137. 

4 Mur  Ml  A lomparalite  UmJ>  ol  III*  pcriorMiMr  u4  I u«biard  tolar  heal  prun,  t»tle»t  lor  Kink  alia!  t#Mi  aal 
dumcUK  hoi  »alci  he.iin,  hat  h**a  aaderlahea  Sramlaltoa,  hrK  beta  aak  •<!  T>MSVS|I|  al  three  No 
combine  <J  toahcutalioat  at  aeB  at  coavealaiaal  tolar  aad  crmteaUmal  heal  pump  Mtlcmt  1a  lao  Meical 
chaulet  Ma<ht.Mi  Wru  uatra.  hral  Mbuouetuae  Nr*  Memo 

The  three  .oatbwed  t>  tic  ait  arc  Ike  tenet  tftleat  m ahnh  Ihe  tolar  tiurace  » utrd  at  ihe  wane  lor  Ihc  hral 
pump  Ihe  parallel  threat  m *ha.h  aaVaeal  art  at  atrJ  at  Ihc  wan*  lor  Ihc  hral  pump  aad  Ihc  dual  toaite  t,tiem 
ai  a hah  Ihe  tltMaae  or  .inNr.-l  it  irtetl  at  Ihe  toaite  it  pe  mini*  oa  ohath  uaate  »ieMt  ihc  lometl  »wh  mput  the 
uiilueote  ul  toSctlia  area  auaibei  ul  t laringt  maw  tlorafC  to hae  lo  tuSetka  area  ralai  aad  heal  pump 
cocflkirM  ul  performance  »ere  ileieratmed 

The  retain  wJK.Ie  lhal  Ihe  parahrl  corataard  t,tleai  it  r«>**««*  atuU  pratlkal  -da.  heal  P—r 
coah(«rar  >a  Ihe  Iheiatal  performance  al  a gnen  tuSctha  area  n cueittUewli  tupenor  lo  NaM  ihe  tenet  a,  ihe 
dual  wane  t,Ueait  over  Ihe  healut,  teawa  t utlt  aad  Ihe  ctlear  lo  »hah  ■ uaaiet  tmiha,  it  a ropac-arm 
Jt  In, nine  ihe  r riant*  ate  IN  ul  ihe  cuntenrruaal  heal  prraap  cun.emninal  heal  pump  inatcahuaal  tidal  aad 
parallel  tptlcait  * 


TURBINE-DRIVE  HEAT  RJMP  DOUBLES  HRATING/COOLIIIG 
KFFICIEIICY.  David  Scott. 

Rjpular  Science,  vol  215,  no  k,  October  1979- 
p.  112-113. 

Its  heart  is  a tiny,  virtually  Maintenance- Tree 
turbirv. 


THE  ENERGY  REQUIRMENTS  OF  BUILDINGS 
B.  Steinmuller  and  R.  Bruno 

Energy  and  Buildings,  vol.  2,  no.  3,  August  1979,  pp. 

225-235. 

In  this  studv  a simple  and  accurate  dyna- 
mic one-capacity  model  a used  lo  investigate 
systematically  the  effect  and  potential  of 
energy  conservation  measures  on  the  heating 
requirement  of  buildings  The  value  of  present 
and  future  buildeig  codes  is  studied  under 
various  Central  Furopean  weather  conditions 
Three  building  codes  are  identified  For  these 
building  codes,  parameter  imnatums  of  the 
•nvrlopr.  Ihc  inner  part,  and  the  operational 
mode  of  the  building  are  performed  Three 
static  parameters  ( the  total  heat  loss  coeffi- 
cient, the  internal  capacity  and  Ihc  niprwiar 
tin, cl  and  one  dynamic  parameter  (the 
hral  mg  pcruid.  here  defuicd  as  Ihe  number  of 
htmrs  with  a heating  requirement  I turn  out  to 
be  central  quantities  in  the  characterization 
{q  of  the  thermal  behaviour  of  a building. 


mssivk  cooling  of  HunwtKss  m natural  rihottbs 

n.  nivoni 

Ermrpy  and  Built ngnf  vol.  P,  no.  h,  Dec.  17f°,  PP- 

?T0upfi5. 

Cooling  of  buildings  by  natural  energies  can 
be  effected  either  by  tolar  energy,  although 
only  unth  'active’  sophisticated  system*,  or 
by  the  utilization  of  other  natural  energies 
which  can  also  be  applied  in  a passive  way 

The  natural  energtc s which  can  be  utilized 
for  passive  cooling  are : 

— nocturnal  longuai'e  outgoing  radiation 

— night  convection 

— water  evaporation 

Combinations  of  these  cooling  sources  are 
c.  possible,  such  as  combining  convectii'c 
a t ri  evaporative  nocturnal  cooling  or  com- 

rung  nocturnal  longuai'e  radian  l initial 
moling  of  air  with  subsequent  sufrer -cooling 
or  water  evaporation 

The  applicability  of  the  varurus  natural 
cooling  sources  ( besides  solar  energy ) depends 
greatly  upon  the  climatic  conditions  prevailing 
in  summer  at  ni|(l)l  in  a given  region,  and  in 
particular  on  the  dry  and  wet  bulb  tempera- 
lures  of  the  nights  in  summer.  This  is  because 
the  low  level  to  which  a thermal  storage' 
system  can  be  cooled  is  close  to  the  dry  or 
wet  bulb  temperatures  at  night,  for  convective 
or  evaporative  cooling.  res:iec lively. 

This  paper  disco  »*  the  applicability  of 
•annus  cooling  systems  utilizing  the  abwe- 
■nen  honed  natural  energies  and  some  of  the 
problems  involved.  Quantitative  comment* 
are  related  to  the  climatic  conditions  pre- 
vailing in  Israel 
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TTD?  ELVER:  ’ED  PRAYTOH  CYCLE  HEAT  JUMP- -A  NATOH'VL  omt 
CYCIE  FOR  fTVAC  APPLICATION.’-  F.  Slsto. 

' - I-  . 

Tr-nnnnction  of  tlie  ASK,  t>  U 101,  no  1,  Jamwrv  1*^0, 
p.  16P- 167. 


RASA  CR-  3111  Meat  1979 

AN  ANALYTICAL  INVESTIGATION  OF  THE  PERFORMANCE  OF 
SOUR  COLLECTORS  AS  NIGHT!  1*  If  AT  RADIATORS  IN 
AIRCONDITIONING  CYCLES.  Clay  R.  Jonea  end 
Frederick  0.  Smetana.  War. 1979.  60p. 

North  Carolina  Science  and  Technology 
Research  Canter,  Research  Triangle  Perk 
NASA  NA Si- 1420ft 
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Case  Study  of  the  Brownell  low  ^nerjy  Requirement  House 
by  R.F.  Jones,  R.F.  iCrajewskl  At  d.  Dennehy 
B 

Brookhaven  National  Laboratory  Document  BNL  50968, 

May  1979.  Under  contract  with  DOi,  contract  no. 

KY-76-C-Q2-0016 

An  evaluation  is  made  of  the  design  and  thermal  performance  of  an 
innovative  house  built  in  1977  in  the  Adironducks  area  of  New  York  State. 

The  house  has  a very  tight  and  well-insulated  envelope,  with  the  rigid 
insulation  board  applied  to  the  outside  of  the  frame.  Passive  solar  gain 
through  south-facing  glass,  along  with  internal  "free"  sources  of  heat,  are 
shown  to  provide  a substantial  part  of  the  building's  heating  requirements. 
Effective  integral  thermal  storage,  provided  by  the  exposed  interior  struc- 
ture, ttives  to  keep  interior  temperature  excursions  within  acceptable  limits. 
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Estimating  Energy  Impacts  of  Residential  and 
Commercial  Building  Develppment 
A Manual  for  the  Pacific  Northwest  and  Alaska 


Dept;  of  Energy  Report  C0I.S-0261-T1*  22  February  1979 
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TJ  International  SvnnoBlum-Wbrkshon  on  :o!ar 

*<10  fnerry.  Cairo, 

.173  Interne tlcnAl  Syrmoslur-T’orkshoo  01 

l'>7n  Solar  E-.crrv  : [svnpo3lun  lectures],  15- 

22  June  107^,  Cairo,  F.«*yt>t  / presented  by 
Clean  Enerpy  Research  Tnntltu'’*,  1’nlveralty 
of  Mlr.ri,  rlorl<,n  ; sponsored  by  N-itionnl 
Science  Foundation  ; edited  bv  T.  Nc]at 
Vexlrorlu,  Homer  V,  Hlaer.  — fs.l.:*.n.. 

ENERGY  UTILIZATION  ANALYSIS  OF  BUILDINGS  55' 

M.  Lokmanhektm,  Lawrence  Berkeley  Laboratories,  University 

of  California,  Berkeley , California , U.S.A.  

Includaa  blb^^  liopraohlea. 

In  this  paper,  the  fundamental  principles  utilized  In  the  procedures 
developed  by  American  Society  of  Heating,  Refrlqerating  and  Air- 
Conditioning  Engineers  (ASHRAE)  are  explained  and  brief  descriptions 
of  the  computer  programs  using  ^these  procedures  are  given, 
puter  programs  generally  are  capable  of: 


HFAT  Pl*PS  me  OOMrSTIC  HfATING  AND  HEAT  CONSERVATION. 

W.E.J.  Neal. 

Phy«.  Technol.,  v.9»  1978,  p. 156-161. 

A*  patterns  of  energy  use  and 
conservation  change,  heat  pumps  will 
come  Into  their  own  lor  domestic  as  well 
as  industrial  use.  Or  Neal  describes  here 
the  principles  behind  their  operation  and 
some  of  th»  vactlcal  protects  now 
under  way  e 


Such  com- 


Thermel  Insulation  lor  Buildings  (Otsfions  from  the 
Engineering  Index  Dots  Bess). 

Guy  E Habercom.  Ir 

National  Technical  Information  Service.  Springfield.  Va 
Apr  78.  1€7p 

NTIS/PS-7S/0354/7WE  Price  code  PC  NOI/Mf  NO  I 


1) 

2) 

3) 


simulating  the  thermal  response  of  a building  to  all  sources 
of  heat  gains  and  losses, 

accounting  for  all  non-thermal  energy  requirements  in  the 
building  or  on  the  sites. 


Materials  and  methods  for  thermal  insulation  of  building* 
are  investigated  in  rhesa  reports  gathered  s a worldwide 
literature  survey  Residential  buildings,  form  structures, 
and  lactones  are  researched  for  insulation  effect ivaness 
and  option  rat  ion  (Contains  160  abstracts) 


01-150,916  1978 

translating  the  building  operating  schedules  Into  energy  de-  KA0  gAND  CONTROLS  GUIDE.  Joseph  P.  Paolucdo. 
mand  and  consumption,  (Final  Rept  ) Nov. 1978  71p. 


4)  identifying  the  peak  capacity  requirements  of  heating  and 
cooling  equipment,  and 

5)  performing  an  economic  analysis  that  would  select  the  most 
economical  overall  owning  and  operating  cost  equipment  and 
energy  source  that  minimize  the  building  s life  cycle  cost. 


THERMOSTAT  SETBACK  k RESIDENTIAL  HEAT  PUMPS 


Naval  Construction  Battalion  CR  79.002 
Center,  Port  Hueneme,  Calif. 

Paolucdo  Engineering  Consultants, 

La  Jolla.  Calif. 

Contract  N68305-78-C-0011 

Energy  conservation  - Building 

Heating  equipment 

Air  conditioning  apparatus 


Charles  E.  Bullock 

Ashrae  Journal,  vol.  20,  no.  9»  September  197$. 
p.  3&-U3 
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Institute*  of  FlortxicH  and  Flec^ronica 
ftvrinoers.  n*«~ion  6. 

Elect  rank  M«iun  ler  E**r*7  C»«Mmrtw  M# 

Peu-r  0.  Leur.tien.  Paul  Seto.  Department  of  Electrical 
Engineering.  Robert  Kohlenberg.  Department  of 
Pivckoloffy 

l Inivereity  of  Waahiajto«t  Seattle^  WA  

two  «l#ctron!c  initru*ent»  designed  to  giv#  y 

direct  information  feedback  and  offer  IndivirWe  a 
atrung  incentive  for  energy  conservation.  One  inatru-  ** 
Bent , the  Shower  Hunt  tor,  Beaaures  the  amount  of  ener-  6. 
vy  used  in  a aingle  shower  and  dlaplaye  thie  inforwe-  g 
tion  to  the  person  taking  the  shower.  The  instrument 
fits  in  a small  battery  powered  box  clipped  on  the  end  ^ 
of  a shower  head. 

The  second  inatrument , the  Electricity  Use  Monitor, _ 
monitors  total  eleicifrlcity  use  in  the  home.  It  is 
placed  in  the  kitchen  where  it  displays  electricity 
demand  in  kilowatts  and  the  cuwlative  energy  in  kilo- 
wat'  hours  used  during  each  day.  Alarms  indicate  when 
preset  levels  of  cons ixept loo  are  exceeded.  The  energy 
used  over  each  IS  minuta  Interval  ia  stored  in  a 
memory  to  ba  retrieved  every  two  weeks  tor  later  CC«- 
puter  analysis. 
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Shinskev,  F, 

Eherqy  conservation  through  aontrol  / 
Francis  G.  Shinskey  — New  York  * 

Academic  Press,  1<>7R. 

*iv»  ^?1  o«  i ill.  t 24  cm.  — (Ehsnfy 
science  and  emineerinq) 

Includes  bibUarranhicnl  references  aivi 
index. 

ISDN  0-12-f dlfiso-p. 
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WINDOWS  ANO  INSULATION.  Maine  Hudson. 
House  beautiful,  Jan. 1978,  p. 66 ,67,99, 100. 


Alternative  Energy  Sources,  no. 31#  Apr. 1978. 


Special  Window  Insulation  Sac  non 

Make  Your  Own  Insulating  Window  Shade*  by  Abtoy  Mirier 4 

Variation  on  a Them*  Mora  Inntlatad  Roman  Shadei 

by  Marilyn  Me  Grift t0 

Group  Designed  Insulating  Curt  arm  for  Thermal  and  Economic  EHiaancy 

by  Carlotta  Collette 12 

Window  Tipi  from  the  Experts:  Karen  Wilton  A Darryl  Thayer IS 

Window  Winterizing  with  Wiggly  Worms  by  John  Kubricky 16 

Styrofoam  Shutter  S>  items  drawn  by  Tony  Reu 17 

Effective  Window  Uie  Can  Save  on  FuS  Ball! 20 

Every  Day  - Sun  Day  oompded  by  Dana  McDill It 


ere  Mint  CaMam*  Uw  ImW|  lmm  Ivum 

Lab 

leteav  utiuutim  AMAiveit  or  euicoinea 

U ULmrlwkOT  Jwn  till  20  a eh  hnMW  at  <• 
Srir.p  on  Su«  tower  Cawo  «■  Jwm  1*7* 

IConaract  W 7406  eng  4gl 

I LSI  7128  Cent  780687  41  Awl  XTIS  MC  A02/MF  AOi 
The  xcmM  calcidetnn  ei  We  enmrgr  requwewenU  and  hw 
•ng  and  coohng  ac  rpmarw  auaa  tor  budrbnga  e ana  dhaa 
nyorue  aa  wed  as  ana  at  l*w  mrxl  Wtud  piWim  tor  og 
m,  angrtwar  Th.  fundamental  piicpaea  indued  * me  wocW  r» 
developed  b*  Armancan  Socwi  at  Heel  vie  Hatoearatw  d 
Aar  Conrhiruntng  toywrawt  ara  ewdewwd  and  brwt  deatnplwna 
at  Mm  computer  program.  uamg  Mi  are  procedwroa  ara  gnren 
Such  computer  proerama  gwerdr  am  capabta  oT  aedawy 
lha  lharmal  teaponae  at  a hitoiy  lo  ad  route  aa  at  hmai  gamt 
and  toaaaa  accountwie  tor  al  nonahenaial  onargr  emnramanu 
m lha  buddme  or  on  Mia  WM  liintlarty  Mia  budrhne  oparaawie 
achedulea  viao  arwrgy  damand  and  conaompawn  rdanadywig  Mw 
paaa  capacrtr  laowramanu  a i heel  mg  and  caohne  itorpmeni 
and  pertormmg  an  ecenomte  anWyara  Miaa  mud  aatocl  Mw  moai 
aconomttal  ovarad  nwury  and  oparaawie  coal  aquanae  and 
energy  aourca  Mwt  mmrmue  Mw  buddwie  a Ida  cveto  coat  DOC 


Window  performance  Is  critical  for  energy  conservation. 
Here  are  the  facts  you  need  to  know. 


Thermal  Insulation  tor  Residential  Homes  (Citations  from 
the  NTIS  Data  Base) 

Guy  E Habercom  Jr 

National  Technical  Information  Service  Springfield  Va 
Apr  78.  10Sp 

NTIS/PS-78/0353/9WE  Price  code  PCNOt/MENOI 

Materials  and  installation  methods  tor^  thermal  control  ot 
residential  huildinqs  are  investigated  in  these  federally- 
funded  research  reports  The  thermal  efficiency  of  window 
qlass  cellular  materials,  glass  wool  fibers  wood  and 
other  insulating  materials  is  reviewed  (Contains  thO  ah 
stracts) 


INSULATION  ANN  THE  "K"  r AC  T^P  . 

Mar  to  J.  Catani 

Journal,  Vol . 70,  No.  (>,  June  1?7B, 
p.  5B-55. 

ASHRAE  Standard  9(775  "Energy  Conservation  In  New  Building  Design" 
recommends  that  in  addition  to  the  criteria  set  forth  in  the  standard,  a 
proposed  design  should  consider  thermal  mass  In  Section  4 4 3. 
Cooling  Criteria,  consideration  is  given  to  the  mass  of  a wall  when  the 
formula  given  tor  compliance  with  the  standard  is  applied.  However,  no 
provisions  are  given  for  consideration  of  mass  when  checking  • or 
compliance  of  a wall  or  roof  system  in  heating  applications  This  article 
presents  the  development  of  a simplified  correction  factor  lhat  is  in- 
tended to  be  used  when  checking  walls  and  roofs  for  compliance  with 
the  requirements  of  90  75  in  heating  applications 


A NEW  AIR  SOURCE  HEAT  PUMP  SYSTEM. 

T.  atsuda,  et  at. 

ASHRAE  J.,  v.20,  no. 8,  Aug. 1978,  p.32-35. 

The  authors  propose  a new  heat  pump  system  to  ~olve 
problems  accompanied  by  traditional  air  source  heat 
pump  systems  In  this  paper  they  report  results  of  a 
study  which  examined  performance  charar  tenstics 


TJ,  e P^Il\f1,Tn?tJrn  ,n  cnoHnrr. 

. vent.j  Tntinrr  btiiJfTJjrra  . ^ 

J transfer  aw*  *1  t-omat G-r«g  / 

Economically  Optimal  Heat  Protection  in  Building 
K.  Gertn  1 S 


Finite  Element  Analysis  of  Heat  and  Mass  Transfer  in  Buildings 
G.  Comint  and  S.  def  G indite  25 

Thermal  Resistance  of  Structural  Members  under  Unsteady  Conditions 
Yu.  N.  Kuznetsov  37 

Simultaneous  Heat  and  Moisture  Transfer  in  Porous  Wall  and  Analysis  of 
Internal  Condensation 

M.  Matsumoto  4S 

Fundamentals  of  Moisture  and  Energy  Flow  in  Capillary -Porous  Building 
Materials 

/.  Cloesson  59 

Moisture  Transfer  in  Porous  Medium  under  a Temperature  Gradient 

/.  P . Gupta  and  5.  W.  Churchill  71 

An  Engineering  System  for  Determining  Thermal  and  Moisture  Transfer 
Properties  of  Structural  Materials 
A.  Shaw  83 

Effects  of  Infiltration  on  Heat  Transfer  through  Vertical  Slot  Porous  Insul; 
P.  /.  Burns  and  C.  L.  Tim  93 

The  Effect  of  Convective  Heat  Exchange  on  Thermal  Insulating  Properties 
of  Permeable  Porous  Interlayers 

V.  A.  Brailovskaya,  G.  B.  Pctrazhitsky,  and  V.  I.  Polezhoev  107 

Radiative  Fnergv  Transfer  Effects  on  Fibrous  Insulating  Materials 
C.  Ozif  and  R.  Birkcbak  115 

Analysis  of  Heat  Transfer  through  Walls  with  Vertical  Air  Layers  and  Wall 


HOUSE  ON  ICE. 

EPIR  Journal,  v.10,  no. 3,  One. 1978,  p. 26-23. 

28  House  on  Ice 

DOE  is  pursuing  an  unusual  concept  for  heating  and  cooling  that  has  the 
potential  for  big  energy  savings 
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TO  HilLnn,  Joseph  B. 

1715  Themal  insulation  i raoent  tiawalcp— ifca 

.r*S  / Joseph  B.  Bilim.  — Part  RirVje,  N.J.  t 
Noyxs  Rata  Onrp.,  1°7R. 
xi,  339  p.  t ill.  t 5 4 an. 

PANELS  AND  WALL  UNITS 

Concrete  Composite* * Vi  Y 

Anchoring  System  for  Sendwich  Slab  

Polyvinyl  Acetate  Emulwon  Inorganic  Foam 

Cast  Reinforced  Panel*  

Facade  Composite 

In  Situ  Foamed  Core 

Concrete  Polyurethane  Foam  Adhesion 

Metal  Composites • • • 

. Continuous  Elongated  Laminar  Strips 

- Sectional  Partitioning 

Vacuum  Panels  

Coupling  Technique 

Ad  |o  si  able  Height  Panel 

Wall  Unit  math  Foil  Reflector  and  Cavity 

Clapboard 

Plastic  Composites 

Supporting  Core  Material  for  Sandwich  Type  Construction  

Honeycomb  Core  Member  for  Double-Skin  Panel 

Woven  Jute  Layers  and  Cass  Fibers 

Reinforced  Panels  with  Key  Members 

Honeycomb  Cellulosic  Structure. 

Other  Processes 

Bo*  Beam  Wall  Construction 

Facade  Panels  

Fire  Screening  Glaring  Panel 

Styrene  Maleic  Anhydride  Random  Copolymers  as  Foam  Cora. 

Sulfur  and  Gy p*um  

Re^hent  bdge  

. K * 

HEAT  FUMP3:  OFF  AND  RUNNING  . . . AGAIN,  by  Leon  R. 

Clicks nan. 

Technology  Review,  vol.  80,  no.  7,  June/July  1978, 
p.  6h- JO. 

Heal  pumps  appear  lo  defy  the  law  of  energy 
conservation  by  producing  thermal  output  two  to  three 
times  greater  than  their  mechanical  input  But  pubic 
unfamiliarity  and  the  poor  performance  of  some  early 
models  hamper  their  acceptance. 


TO  Bilim,  Joseph  B. 

1715  Themal  insulation  i recent  rtevelofawita 

.r*5  / Josef  it  B.  Bilim.  — Park  Rirtje,  N.J.  » ± 

Noyes  Bata  Onrp.,  1®7P. 
roofing,  building  blocks  and  OTHER  PROCESSES 

Roof  Construction 

Built  Up  Roof  Construction 

Laminated  Polystyrene  Board 

Polyisocyanurate  Foam  Core 

Sheet  Metal  Structure 

I Lattice  Support  Streps 

Insulation  Panels  Installed  After  Roof  Panels 

Prefabricated  Roof  Unit 

Masonry  Building  Blocks 

Single  Cavity  Block 

_ Block  Desist 

Insulating  and  Waterproofing  System 

Foaming  Technique. 

Foam  Layer 

Keystone  Shaped  Insulation  Insert 

Prefoamed  Insert 

Insulating  Filler 

Styrenated  Chlorinated  Polyester  Resin 

Radiant  Energy  Reflectors 

Other  Construction  Techniques.  

Reinforced  Epoxy  Concrete  Structures 

Outer  Wall  Insulating  System 

Wooden  Wall  Log 

Air  Supported  Multiwall  Structure 

End  Joined  Cans  for  Home  Structure 

Spandrel  Units.  

Double  Pane  Window  Containing  Heat  Absorbing  Fluid 

Slick -On  Insulators 

Reflectori/ed  Flexible  Wall  Covering 

Porous  Envelope  Containing  Particulete  Material 

Carbonized  Natural  Grains  in  Core  Mateuel 

Corrugated  Bo* board  Based  Fiber 


Eneri'y  Conservation  in  Existing  Office  Buildings 
Apf>endices  to  Report,  rTiase  I,  Volume  2 

Dept,  of  fcn  rgy  Document  COO-2799-T2,  June  197/ 
Contract  no.  EY-76-C-02-2799 
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o AWT  NO  OOTAR  OOfTTO  TTI  HALF,  l>y  A1  Weinstein,  pick 
Punean , Gordon  Van  Xuiden,  Pick  Niess  and  Mike 
Knplnn. 

Solar  H-aflng  7«  Cooling,  vol . 3.  no.  5,  Oetol»er 

loyR.  p.  IiB-51. 


Knarry  Conservation  in  Fxirtinr  Office  *\uldins 
Phase  II 

lept,.  of  Energy  Document  CO  >-2/99-TG,  Aururt  1778, 
Contract  no.  SY-7*-0-O?-2799 


I he  WeMinghnuse  Native  Sun'" 
Solar  Assisted  Tcmplificr  (S-A-T) 

hot  water  system  is  a combination  of 
a solar  energy  collection  system  with 
a Tcmplifter  heat  pump.  They  are 
piped  together  physically  and  opera 
t tonally. 


The  major  thrust  of  Phase  II  deals  with  establishing  the 
potential  value  and  feasibility  of  retrofitting 
conservation  measures  and  determining  how  best  to  achieve 
desired  energy  savings  practically.  Other  facets  of  the 
study  dealing  with  definition  and  removal  of  barriers  to 
achieve  feasible  conservation  measures  will  be  reported  o 
with  the  next  phase. 


mow  ro  ir.r  tilt  wr atherstr  jr* . 

rrlc  Larson 

Alternative  Sources  of  Energy,  No.  32,  June 
1978,  p.  5 

Retrofitting  existing  houses  to 
improve  their  energy  consump- 
tion is  becoming  more  impor- 
tant daily.  In  this  article  a pro- 
cess developed  by  st  rf  consul- 
tant Darryl  Thayer  will  be  des- 
cribed. The  materials  are  avail- 
able through  a local  lumber  yard, 
and  their  incorporation  into  this 
application  is  now  bccoriiing* 
common. 


Enebey  Conservation  in  Kristine  Office  Muildings 
Volum  1 - Phase  I 

l np: . of  n°rry  locunent  C'*)-?79— Tl,  Jun«  1977 
Contr  r\  no,  EY-/6-C-Q2-2799 


SOLAR-ASSISTED  HEAT  PUMPS 
C.  P.  GljmQre 

Popular  Science,  yol,  212,  5,  ^ 1978t  p ^ gQ 

Link  these  two  systems, 
engineers  say.  and  they 
compensate  for  each 
other  s limitations 


GROMNO-WATro  Hr at  Pum"S:  HPMT  HEATJNG  ANT  COOLING 

r OQM  VO MR  OWN  Wf LI . 

R.  Gannon, 

Rooular  Science,  feb.1978,  p.78-R2. 

If  vou're  Imilding  a home  nr  jiwi 
planning  In  replace  mar  himiHr.  a 
ground  water  I writ  pump  nmv  lr 
whnt  vnn'rr  looking  for 
A what'* 

A ground  water  heal  pump  is  a 
device  that  mnls  water  usually 
from  a well  and  then  |mni|s  the 
extracted  Ijeal  into  vnur  home  In 
summer,  it  withdraws  beat  from  the 
inside  air  and  uses  water  to  rarrv  it 
awav 


6o 


A NEW  FENESTRATION  MATERIAL  FOR  HEAT  PROTECTION. 

N»  C.  Varshneya  A V.  V.  l/erma 

Energy  and  Buildings,  Vol.  I,  No.  4,  June  1978, 

p.  383-39I 

This  work  applies  the  Mte  scattering  theory 
to  the  case  of  polydisperse  spherical  air  bubbles 
embedded  in  a transparent  medium  It  calcu- 
lates the  attenuation  through  such  medium  of 
normally  incident  solar  radiation  The  atten- 
uation depends  on  the  sue  parameter,  x,  where 
x is  2*  times  the  ratio  of  bubble  radius  to  the 
incident  wavelength  lly  proper  choice  of  the 
bubble  sue  the  attenuation  can  be  made  skew 
with  respect  to  the  wai<elengths  of  incident 
solar  ruduition. 

/I  practical  application  of  this  theory  has 
been  l rude  in  the  design  of  fenestration  mate- 
rial The  bubble  sue  can  be  so  chosen  as  to 
attenuate  the  larger  unwelengths  considerably 
more  than  the  shorter  ones  This  will  suit  the 
fenestration  requirements  of  the  tropical  cli- 
mate, insofar  as  the  elimination  of  heat  is 
desirable 

A fenestration  material  (a  Terspex  sheet  with 
air  bubbles  embedded  in  it  I based  on  these 
considerations  has  been  prepared  and  attenua- 
tion of  normally  incident  radiation  from  an 
artificial  source,  simulating  solar  radiatum, 
through  it  has  been  measured  experimentally. 
The  results  are  in  good  agreement  with  the 
theoretical  calculations  obtained  for  such  case. 
The  cut-off  is  about  14%. 
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PERFORMANCE  ANALYSIS  AND  COST  OPTIMIZATION 

OF  A SOLAR  - ASSISTED  HEAT  POMP  SYSTEM. 

J.  W.  MacArthur,  «t  al. 

Solar  Energy,  Vol.  21,  No.  I,  1978,  p.  1-9. 

The  study  presented  hete  is  a performance  analysis 
and  cost  oplum/at-m  ot  a volar  assisted  heal  pump 
system  tor  space  and  domestic  hot  walct  heating  Smcc 
ta  conditioning  is  not  generally  needed  m the  New 
England  area,  this  study  did  not  consider  the  heal  pump 
as  part  ot  an  air  conditioning  system  If  ir  conditioning 
a required,  the  competitive  position  of  the  solar  system 
would  probably  be  improved |J| 


Popular  Science,  vol.  213,  no.  6,  Decemt-er  1998. 
P.  132. 

A heat-pump  water  heater  works 
like  any  other  heat  pump  or  like 
•n  atr  conditioner  in  reverae  IPS, 

•ulyj.  It  uses  standard  principles 
of  refrigeration  to  draw  heat  from 
the  air  surrounding  the  evaporator 
coil  ( which  aits  on  top  of  the  water 
tank ) Then  it  augments  that  heat 
in  the  compressor  and  releases  it 
through  the  condenser  coil  im 
me  rued  in  the  water  tank,  thus 
heating  the  water. 


A HEAT  PUMP  DRIVEN  OPTIMAL  HEATING  SYSTEM. 

H.E.  HARPSTER. 

IEEE  Trans.  Industry  Applications,  v.  I A- 1 4,  no. 4, 
July/Aug. 1978,  p.357-363. 

t burner  tipi  inuring  a beat  pump  dtwrn  toned  au  domestic 
healing  system  uldtring  volar  thermal  energy  storage  and  oft  peak 
lineage  Ihe  rice  (in  power  network  M due  nurd  The  tyilem 

proposed  is  modeled  and  vimulaled  on  Ihe  digital  computer.  An  optimal 
(onlndlcr  is  (hen  dev  Hoped  to  maximize  comfort  and  minumrr 
conventnmal  energy  consumption.  The  controller  it  then  simulated 
with  the  heating  fyilm  (ot  Ihe  linrvetiily  of  Toledo  evpenmental 
Heclm  solar  house.  Iidedo.  till,  and  ikown  lo  be  truly  optimal  and 
able  lo  conlnd  the  lystcm  in  a desaiablr  manner. 
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THE  USE  OF  HEAT  PUMPS  IN  REDUCING  FUEL  CONSUM- 
PTION FOR  NONSOLAR  CLIMATE  CONTROL  OF  BUILDINGS 
W.  Leidenfrost 
Energy 

Vol.  3,  no.  I,  February  1978, 
p.  83  - 93. 

hhstiart  Healing  and  climate  conttol  are  of  wiwld  mule  imputianee  since  th w processes  demand  a large 
pci  crnlcer  of  the  total  energy  con'umrtnm  of  ill  nations  tonyersu*  of  rnrtgy  stored  m food  (rets  (of 
healing  hy  duett  cnmhustmn  in  a furnace  of  by  efectnc  al  Kmljncr  hfaiint.  in  po.  n puihisfd  * .1  power 
plant.  eahibits  *rty  Ion  elhciency  I (us  implies  ftul  not  cnnsiimplnui  o(  ptimaty  lurls  •*  sfaeial  (oM  latger 
lh.m  the  amount  if  ally  needed  (of  accomplishing  the  deviled  climate  cofilfol  (unction  I aipr  Mupiusements 
iff  possible  and  should  he  achieved  lhese  imptosrmentc  can  he  allamed  hv  ffyfisiNe  healing  if  hy  «v 
of  opiimi/fd  (if  il  pumps  powered  by  wmk  produced  (•inn  (i*f|i  with  high  rlfy  irny  y Sfyffyl  cy>tem'  aff 
drssfihed  whnh  utilize  if  a My  available  technology  «nd  (mm  how  Sinul  n impi  ovrmenf  s aif  possible  (>y 
ulriitiv.il  means  in  iMhrr  ln«  frnyprialiifr  pncriifi 


METAT.  HYl  RTDFT  AC  niFMTCAL  HEAT  HIM  PC,  |.y  T».  M.  Grin  n 

M.  H.  Mendelsohn  and  I.  8heft 

Solar  Energy,  vol . 21,  no.  , 1978,  p.  1 -!’• 

Application!  of  (Ilf  heal  pump  concept  hur  km  discussed 
f«  muff  than  100  yf,rc  »s  a result  of  the  study  of  refrigerating 
machmre  in  thf  IKTOs  Wf  wish  to  distinguish  chemical  hrat 
pump!  from  thf  general  clacc  of  heat  pumps  ay  those  which  rfty 
on  chemical  equilibria  ralhet  than  mechanical  compressors  In, 
their  operation  Inleifd  in  yotaf  energy  dnvrn  heal  pumps  m 
eluding  chemical  heal  pumps  has  recently  hefn  shownll  t|  A 
two  metal  hydride  chrmicai  heat  pump  system  using  solaf  nr  any 
olhet  appropriate  energy  source  for  space  heating  and  cooling, 
refrigeration  and  power  production  has  been  proposed |f|  In  this 
paper,  we  deserrhe  m detail  the  refrigeration  mode  of  operation 
(or  a two  metal  hydride  chemical  heat  pump  system  The  densa 
lion  of  general  heat  pump  equations  which  may  he  apphSl  lo  any 
pail  of  compounds  whn  h depend  on  a linear  relationship  of  In  I* 

»s  I IT  for  then  heat  pump  utility  will  also  he  given 


A GOLAR  - ASSISTED  HKAT  PUMP  SYFTFM  FOR  HEAT  HI' I 
ANP  •DOLING  RESIDENCES. 

B.  W.  Tlrtnitmt  Tr  F.  D.  How*' 

Sol  nr  Knarry,  Vol.  ?\ . Ho.  1,  1978,  p. 

\hslracl  A signify  ynt  impact  <d  sedar  energy  apphe  alums  on  the  total  energy  dr  mood  reqmres  systems  or  devices 
which  I an  he  rriroflied  to  etisiing  energy  users  I he  if  eleirtn  resrdrnsr  nr*  whs  h m.  hides  ah. ml  III  per  cent  of 
aN  smh  no;:.  w fc  T S t and  cnostrutes  oser  half  nf  those  c omplfled  a|TI  seems  pui.  nfarts  suited  In  a solar 
iruutifu  alum  It  is  proposed  dial  healing  and  cnohng  of  the  ag  eteslnc  reaidfWif  unri  he  asiompfshed  hy  using  a 
solar  assisted  heal  pump  system  Ihr  proposed  system  makes  use  of  a consenrwmal  a.  . oodit.miwg  narl  which 
wmM  he  irw.hfed  hs  filling  controls  to  reverse  the  how  id  trfngeranl  liu  Ihr  healing  .male  and  hs  changing  the 
ontdauu  heal  ec.  hangei  limn  irfrprtani  In  an  hs  trfugrtaM  In  mater  In  addition  rhrrr  would  hr  prncrfrd  a solai 
Ciihrcliu  and  iwo  insulated  walrr  storage  tanks  (hater  lu*  one  lank  would  hr  mutated  Ihrncigh  the  rrfiigrtawi 
to  warn  heal  rithanerr  when  needed  and  ihr.  rriurnrd  In  the  other  lank  so  that  rssenli.ihc  a snnrcf  of  heat  of 
Cimstant  tempeiaturr  would  he  maintamnl  thus  dre leasing  the  lempriaturr  intris al  l<«  ihr  heal  pump  and  thrirhs 
sac  urn  rnrrgs  In  the  ci.drng  mode  the  shred  water  wimtd  he  crwdrd  hy  f eposurr  id  the  sidat  odketer  lolhe  mghl 
sky  to  !.f  reave  Ihr  lemprtalurr  truer  sal  liu  the  hrat  pump.  Ihrtrhy  irshn  mg  energy  ciuisumptu*  ( akutjtnris 
were  nude  fir  an  rusting  rrvidrnce  unn  (<r  wluch  the  tidal  energy  input  is  known  and  In  which  the  pipwi* 
solar  assisted  heat  pump  system  is  applied  ha  estimated  cost  of  equipment  and  of  Us  opera!.*  is  compared  with 
the  cost  of  owning  and  operaimg  fuel  and  rletmcahy  healed  systems  II  is  concluded  that  the  solar  assisted 
heal  pump  system  with  emienr  furl  penes  can  prnsidc  immediate  re n mouses  henrfi  oser  the  all  etrrtnc  home  and 
is  possihls  on  par  wrth  restdemes  using  fuel  ml  nr  liquefe-t  prtrnlrmn  gas  hrr  d yuUs  hsghn  cost  over  systems 
using  naimal  gas  the  rfecl  a Iwo  phase  espander  In  replace  the  rspan-mu  salse  * the  irligruM  cuvurt  has 
hern  Ihrotet.  alls  ucsfstcgiied  li  shows  a spmfsant  rnrrgy  sasing  worths  of  further  rsononuc  and  praslnal 
ennsederatron 


Kent  Pump*  (Citation*  front  ttio  Englooorln*  Indot  Dot* 

National  Technical  Inforntalion  Sorvico.  Springfioltf.  Va 
Mar  78.  249p 

NTIS/P5-78/0168/5WE  Price  code  PC  N01/MT  N01 


Heat  Pump*  (Cltatlona  from  Ihe  NTIS  Data  Bane). 

National  Technical  Information  Service.  SpringlieW,  Va 

NTIS/PS -78/0 185/7  WE  Pr»ce  code  PC  N01/ME  N01 


A TTTGH  TEMPERATURE  AR.GORrTTf'tN  HEAT  FT  RTF  AH 
Torn  TIG  rROCEGG  FOR  POWER  GENERATION,  t,y 
G.  Alefeld 

Enerrjr.  vol.  3,  no.  5,  October  1078,  p. 

hhrtrarl  hh ilfs  a h'fh  Iriupei.lmr  ahsoipimn  heil  pump  as  a tupping  des.e  to  the  Pauline  wain  csclr 
Ihe  elf,  irnis  fur  powri  genetaiion  mas  he  unproved  hs  «»  VTT  ah mr  rrrserr  >ahies  A p..s,ihlc 
hrat  pump  pri.rss  working  wrth  w.rter  as  absorbent  and  I all  as  ah..uher  is  dismissed  hy  usmg  diagrams 
which  are  sintrd  to  study  Ihe  c om  final  ton  of  a heat  pump  with  the  Rankin,  i sale 


HEAT  PUMP  rfCHMOLOGY. 

A Survey  *f  Technical  Oeveloomenti,  Market  Prospects, 
and  Research  Nee<fc. 

Gordian  Assoc,  Inc.  for  09E. 

Contract  EX-76-C-OI -21 21 . June  1973.  k6kp. 
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Energy  Conservation  in  Existing  Office  Buildings 
Phase  III 


Oe^t.  of  Energy  document  COO-2799-T1l,  August  1978 
Contract  no.  EY-76-C-G2-2799 

A significant  goal  of  the  study  on  Energy  Conservation  in 
Existing  Office  Buildings  was  to  determine  the  constraints 
and/or  the  adverse  consequences  of  possible  conservation 
measures  and  how  to  overcome  any  barriers. 

Other  goals  were  to  develop  realistic  energy  consumption 
budgets,  if  it  was  determined  that  this  was  the  proper 
approach;  and  if  not,  to  propose  an  alternative  approach; 
and  to  indicate  applicability  of  recommendations  and 
methodologies  for  application  to  other  building  types  and 
geographical  regions  of  the  U.S. 
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This  report,  the  third  in  a series,  concerns  itself  with 
the  findings  and  recommendations  with  respect  to  the  above. 


MO  144100  CakOornM  Unm  Uvd." 


Also,  this  report  contains  a revision  of  Questionnaire  No.  2 
(see  Phase  I report)  in  the  Appendix. 
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ANALYTICAL  MOOiUMO  OP  H€ AT  PUMP  UIM1S  AS  A 
OC SION  AID  AND  FOR  PfNPONMANCi  PRLOICTION 
M S D«a  CaM  Una.  . Sank  ala  y 

Jack  tdann  Hom  ■ Oac  1978  149  p >aW 

• Contract  IN  7405  anp  481 

lUCRl  528191  Avad  NTIS  HC  AO 7 /Ml  AOI 

Tk.aa  com  pula.  prop,  a mi  lo.  aumdahng  iha  oparaimp 
charactanahca  ol  haal  pump  unda  a. a daactNad  P.op.am 
THIRMO  cakulalaa  haal  pump  partormanca  coadkemnaa  al 
•daakiad  unda  baa#d  puinhr  an  (harmodynanxc  conauta.anon- 

and  oparaimB  arkxmahon  kx  a daauad  ham  pump  eye*  baaad 
un  mpul  idixddn  iampa.aiu.aa  m Iha  avapoiMO.  and  candanaai 
and  haal  aichanpa.  conkgixahon  Ptopaa  PRLDICT  anatdaa  a 
n«>dal  ol  Iha  opa.Mwn  ol  an  acaamg  a>  propound  haal  pump 
und  »vnn  ca>  lam  ph,»«  a dunanamna  M ba  daa^nad  OOC 
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MAw-S:  /•ENtBGV  TECHNOLOGY/ * Ml  AT  PUMPS/ • M/.RKE  T BESEANCM/* 
TfCt»:OlOGt  A'.SESSBENI 

MINS.  / CC.'1'UUBHtG  SIA-OLATIOM/  E '“*TS 
EFFICIENCY/  HEATING  iOOlT'MENT/  LIFE  CYC.lt  COS 

ABS:  The  o..-nlte  energy  cc>n-..«npt  Ion.  en  ray  and  1110  cyc'e 

cost  market  prospect*.  Institutional  factor*  nd 
primary  nr  r,  source  on.  . Qy  elflcien.y  of  Heat  O-ps 
lor  roldont.nl  *' « c-mrcrclel  appMeatln..*  -nre 

evaluated  Calculation..  of  the  •*'  'He  «•«'  rr>*.i-y 

evn  'u.11  e j . u n«  w 'tlm>»l  nno 

advanced  heat  pu*i  >•’  Crtmpar  icon  tn  eUctrtc  *”d 
cnmb«i  t ion  furn.v  «-a  and  l,3*choar«l  hoot  - re  ma  le  by 
mean  , of  two  ht  ...•  I>v -»M.ur  computer  simulation 
pr.ornms;  on-  for  a rf  -iory  frame  rr* | 7*" ‘ * * ' , . „ 
building,  on.  for  n 2 -.lory  ma'-onry  j0!""* 

lh(.,o  buildings  -rre  fiyf/Othcl  ital  ly  m.,ve:l  about  to 
nine  different  l»  nttons  Icltled  select. O as 
representative  ol  the  various  Climatic  reu.ons  of  the 
continental  United  States.  Cedric  £•«  "*• 

more  ofMc.ent  th^n  any  otner  all-  lectric  HVAC 
system  The  ..r..r~M  Ct-duslor  Is  that  no  residential 
or  conaeec • a:  HVAC  system  is  unlvcrsslly  «o  be 
Dreferred  to  any  othar  if  energy  eftec I I veness . 

? 1 fe  - cycle  co*t . gilding  application  an<i  other 
pertinent  factors  are  considered 


A COMPARISON  OF  THERMAL  REQUIREMENTS  OF  BUILDINGS 
Stephen  Jaeger 
Energy  and  Buildings 
Vol.  1,  no.  2,  October  1977, 

p.  159  166.  ^ ^ l’ S.A..  thermal  requirement*  for 

building*  hare  the  form  of  rrnttance.  R for  I 
i alue*;  in  Funpean  eountrie*.  the  weight  or 
ma**  of  Ihe  building  *hell  r*  included  a*  part 
of  Ihe  thermal  requirement  for  a hu tiding  In 
thi*  study.  these  Fumpean  thermal  require 
ment*.  which  nary  *u hstant  tally.  are  numeri- 
cally letted  and  compared  The  comparison  i* 
the  ratio  of  heal  transmitted  during  a day  hy 
a wall  which  incorporate*  the  thermal  require 
ment*  to  a n ail  which  ha*  no  ma**  and  only 
thermal  refinance  The  comparison  *how*  a 
wide  ditcrepaney  in  the  thermal  response  of 
the  requirement*  for  different  eountrie*  for 
the  purpose  of  comparison,  the  pytwal  prop- 
ertie*  of  the  thermal  requirement*  are  norma 
li2cd  to  group*  which  are  part  of  the  solution 
to  the  differential  equation  of  heat  tran*fcr 
Alan  compared  are  Gtvoni*  recommended 
requirement*  which,  in  relation  to  other 
requirement*,  show  good  consistency 


FUNDAMENTALS  OF  BUILDING  HEAT  TRANSFER 
Tamami  Kusuda 

Journal  of  Research  »!.»♦.  f».h. 

Vol.  82  no.  2 Sept-Oct.  1977 
p.  97-106 
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Energy,  v.2,  1977,  p.*f6l-64. 

CHARACTERIZATION  OF  BUILDING  INFILTRATION 
BY  THE  TRACER  DILUTION  METHOD 

P L.  Ijwui 

Syuemv  Seiner  A Snfinarr  rn  Ini  ISIS.  I a Mb.  CA  *JOM  USA 
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1.  But IdiotfM  --  tnerny  conservation 

c.to«  studies.  1.  Title. 


HARMONIC  ANALYSIS  OF  BUILDING  THERMAL  RESPONSE  APPLIED 
TO  THE  OPTIMAL  LOCATION  OF  INSULATION  WITHIN  THE  WALLS 
Robert  C.  Sonderegger 
Energy  and  Buildings 
Vol  1,  no.  2,  October  1977, 

p.  131  140.  71,,.  mialyus  of  heat  transfer  through  build 

mil  trails  ti anil  Fouru'r  transform s and  (fir* 
mu  trie  method  arc  briefly  reviewed  The  for- 
mulism is  applied  to  a simple  one-room  budd- 
niK  lly  mill; mu  a few  simplifying  assumptions 
and  by  considering  only  one-  or  turn  layer 
walls  and  roiifs,  the  equations  are  kept  suffi- 
ciently short  to  preserve  the  insight  of  the 
reader  into  the  effects  of  a few  eimstructum 
features  upon  the  building's  thermal  responsi' 

Such  const  me  turn  features,  mainly  the  place- 
ment of  insulation  inside  or  outside  the  mam 
nail  mass,  are  ex  tensively  discussed,  with  an 
eye  ini  their  potential  energy  savings 


Springs  in  Energy  Coasumpikm  by  Residential  Heal  Pump*: 
The  Ellecta  ol  Lower  Indoor  Temperatures  and  a I Night 

Setback. 

R.  D billion 

Oak  Ridge  National  Lab..  Tcnn  Jan  77,  J2p 
OUNL/CON-4  Price  code:  PC  AOJ/MF  AOt 

The  energy  saving  potential  of  reduced  indoor  temperature! 
and  of  night  setback  is  examined  for  residential  heat  pumps. 
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C0ST-EFcFCT! THERMAL  INSULATION. 

H.R.  Harrison  *nd  C.I4.  Peldnne. 

Chemical  Engineering,  v.8^4,  no. 27,  Dec.  19,1977,  p. 62-76 

With  increasing  energy  costs, 
increased  insulation  can  give  a 
greater  return  on  investment  than 
increased  plant  capacity.  Here  is 
what  you  need  to  know  about 
insulation  selection,  thickness 
calculations  and  economics. 
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at  the  toyal  Institution  July  1977.  — 

' " London  f OK  - ISES,  cl977. 

9fl  p.  t ill.  | 30  an. 

Includes  bihlinqrarhical  referenoes. 

1.  Solar  enemy-  Oonqresscs. 

I.  Title. 

The  Heat  Pump  In  Relation  to  Solar  Energy 

J.  KERBLE  p.  If  3 


RESIDENTIAL  HEAT  PUMP  USE!  SAVINS  ELECTRICAL 
ENERCY 

Dr.  Mark  J.  Nicolich 
ASHRAE  Journal 

Vol.  19,  no.  2 December  1977 
p.  22-23. 

The  author  considers  electrical  power  consumption  In  a single  family 
residence  over  a lour  year  period— three  healing  seasons  with  electric 
resistance  heat  and  one  with  a heat  pump  He  linds  that  power  con 
sumption  Is  related  to  monthly  heating  degree  days  through  two  least 
squares  regression  analyses  Using  these  results,  the  relative  efficiency. 
COP  end  overall  dollar  values  ere  discussed 


SI'ilwsTioiTiiiV  lenioos  to  iptrotTheat  PW 
PFP'DPJWICE  and  reliability  w a norther*  CLIMATE. 

VOLUME  I.  VOLlfC  2;  Apf>EHDIVJ»  ^ ^^Ji/PPJai|ICtS 
B.C.D.  (Final  Rapt.  Resaardi  ProJ.544-1). 


E lac trie  Povar  ftesaarch  latt. , 
Palo  Alto.  Calif. 
Uattlaghousa  Electric  Corp., 

PI ttsburyh,  Pann. 
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THr  UNITARY  MFAT  PUMP  INDUSTRY:  25  YE*  S OF  PROGRESS. 

J.A.  PIctSCh. 

ASHRAE  J.,  4.19,  no. 7,  July  1977,  p. 1 S-l8. 

The  heal  pump  industry  came  up  the  hard  mat.  W Add  no  government  fund- 
ing or  subsidies  The  industry  did  the  work  and  took  the  risks,  made  errors 
and  corrected  them  Alter  25  years,  the  Industry  is  scarred,  but  strong,  m th 
a demonstrated  record  ot  responsibility  and  accomplishment  This  pa/rer 
mas  presented  before  the  39th  Annual  Ueetmg  ol  the  American  Rower  Con 
lerence  last  April,  sponsored  by  Illinois  Institute  ol  Technology 


TAKING  ADVANTAGE  OF  URETHANE  FOAM  IN  THE  FAST-GROWING 
INSULATION  MARKET. 

R.  Martino. 

Modern  Plastics,  v.5«*,  no.10,  Oct. 1977,  p.Wt-48. 

Tougher  regulation*  coni  mg  on  Homo  spread  and  amok*  ngipruainnT 
Development*  tn  malenala  and  KialaMetmn  system*  provide 
multiple  advanced  option*  that  do  a let  mere  than  simply  cope 
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BUILDING  TECHNOLOGY: 
Mechanical  A Electrical  Systems 
by  Wiilia.n  J McGuinneas  and  Ben- 
jamin Stum  1927.  John  Wiley  A 
Sons.  6Ch  Third  Ave  . New  York,  NY 
10016. 6>2pp.,  bound.  $19  95. 
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OR.  EDWARD*  S AIR  CYCLE  HEAT  RUHR  (ROVAC). 

Building  System  Design,  v.71*,  no. 2,  Eeb./^er . 1977, 
p4S-58. 

ROVAC,  a rotary  vane  air  cycle  heat  pump  may  be  the 
answer  to  fluorocarbon  pollution  and  the  need  for 
more  efficient  automobile  coaling  and  heating  and 
cooling  buildings. 


HEAT  **UH°S  WORLDWIDE . 

ASHRAE  J.,  V.19,  no. 7,  July  1977?  P.34. 

Heat  pumps  In  Australia,  German  federal  Republic, 
Great  Britain,  Japan,  and  Sweden. 


Itynmiaiim  brat  urtum  f m Bit  »<»  Wr  a"'  hruflHi 
bra,  pump.  ,a  (be  I lattrd  Kbae4nai  RIwkHI  < J If  Intnc4;  Com 
nl  Rivjii  b f rtiirr  ( jpoihvoi.  I n*  f Int  J f«rri  Rn.  I No  I. 

|S7“  i 

T hi  paper  (leak  »nh  ««r  of  thr  maio,  upon  of  brat 
ear  Kan,'  r drv*,n  fra  r Irvine  bral  primp.  Attn  a div  Mm,  of  brat 
lianvtrr  thmrv.  rt  drv:rihra  a mr«h«d  that  •«  be  mnl  in  the  drugn 
ami  wring  of  ,ir  to  rrfngrrant  In  al  rail  • (fir  am)  hi  calculating 
temper al arc  itolnhuooni  Ar  an  illeatratmai.  m onnmiralto  optimum 
wo  (nr  ractungrr  unk  are  given  for  bral  pumpv  if  output  Ilf  fb, 
kb,  ami  S bib  at  5*C  outanle  thr  amkoit  trmprraturr  At 
rrvrial  vtagrv  manufai  turcr  a eapmmmtal  data  have  Keen  ward.  and 
thr  final  rrvefra  arr  inmparrd  noth  thr  drugn  of  brat  raebangrra 
uvil  m cneamrri ialt>  ava.laklr  modrk  Saw  trmprmtnrr  mrnaiirr. 


HEAT  PUMP 

Popular  Science,  v.  211,  no.  4,  October  1977 

p.  84-86. 

Solar  assisted  heat  pump. 


MAN.  CLIMATE  AND  ARCHI- 
TECTURE—Second  Edition  By  B 
Givom  197B  Appliad  Science 
Publisher*  Ltd.  Ripple  Rd.  Bartunfl. 

IG110SA.  Esse*.  Enfllend,  483  pp . 
bound. S40. 

Equal  emphasis  <s  gwen  to  the 
physoioqtcai  physical  and  arcfwmcbirai 
aspects  of  ma  refabonshA)  bamreti 
cWTWte  man  and  architecture  New  data  on 

bevet at  twiphysc*  precbctme  models  ol 
va texts  phys*>»OQicaf  responses  to  worn 
the  thermal  environment  and  ctothmg  pro- 
perties are  sa*nmeti**d  at  Chapter  3 
Chapter  10  has  been  rewrraian  w«h  »nv 
phae<s  on  the  deserphon  o*  me  motion  of 
the  sim  and  arcMecturat  methods  of  sun 
crmtrol  A new  chapter  dmeueses  me  use  ol 
natural  energy  lor  heating  and  cooing  of 
huddmgs  and  ana  tyres  ma  hrdabwty  of  da- 
te tent  sysiema  to  dfterem  eameae  co it* 
sons  and  DaWdeag  types 

ERERGY  CONSERVATION  TECHNIQUES!  CONVERTING  DUAL  DUCT 
HEAT  RUHR  TO  VARIABLE  AIR  V01UHE. 

J.B.  Olivieri  end  T.sSIngh. 

ASHRAE  J.,  V.19,  no. 7,  July  1977,  p.28-29. 

The  objective  el  thla  paper  it  fo  analyte  the  operation  el  an  internal  source 
heat  pump  in  an  arlating  aehool  building  and  fe  study  tha  effect  o'  *anou s 
changes  In  the  energy  conaumptlen  lor  thla  system  Thia  enelyata  enabled 
the  author  a to  recommend  chengea  thdt  produce  optimum  tavtnga 


the  ANNUAL  CYCLE  ENERGY  SYSTEHs  A HYBRIC  HEAT  RUHR 
CYCLE. 

Richard  A.  Biehl 

ASHRAE  J.,  V.l?,  no. 7,  July  1977.  p.20-24. 

Suppose  there  was  e hybrid  heet  pump  ayatem  tha,  could  aupply  a>l  ol  a 
building  a heating  demanda.  at  any  tamparatura  whataoevar.  without  tha 
usa  ol  additional  heat  No  electric  resistance,  no  oil.  no  gaa.  no  cool.  Tha 
Annual  Cycle  Energy  Syatam  (ACES)  does  thla  and  much,  much  more. 
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WHERE  DOFS  THr  HEAT  PUMP  STAND  TOOAY? 

Power,  v.121,  no. 4,  Apr. 1977,  p. 80-83. 

Allhough  the  concept  of  the  electric  heal 
pump  is  not  new.  its  attraction  lo  owners 
and  users  has  never  been  more  dazzling 
than  today  The  attraction  is  across  the 
board  -residential,  commercial,  indus- 
trial. institutional.  Unitary  shipments  I or 
residential  and  light  commercial  applica- 
tions have  been  the  most  spectacular,  bu. 
as  fuel  oil  and  natural  gas  arc  further 
restricted  for  large-scale  use.  the  heal 
gump  should  lake  on  a new  and  hopc- 
lully  lasting  flitter  for  healing  . filing 
systems  for  comfort  and  process. 


10  DESIGN  PRINCIPLES  FOR  AIR-TO-AIR  HEAT  PUMPS. 
A.  Trask. 

AShRAE  J.,  V.19,  no. 7#  July  1977,  p.30-33. 

THE  current  energy  crisis  has 
established  the  need  lor  air-to-air 
heat  pumps  as  the  universal 
replacement  ol  combustion  equipment 
tor  comtorl  healing  These  reversible 
air  conditioners  have  the  capability  of 
harnessing  solar  radiation  aiter  it  has 
been  collected  and  stored  m the  out- 
door air.  r..aking  duplicate  collecting 
and  storage  unnecessary  Whether  or 
not  the  heat  pump  is  now  able  to  meet 
that  need,  however,  is  another 
question 


HI,  wimg  Oak  Hide*  National  Lad  T arm 
UNIT  ANT  AIM  TO  AIM  Hi  AT  PUMPS 

J E Chneuen  Jul  1677  61  p tato 
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bom  2 4 to  3 • Saaaonal  COP*  to*  heal  pump 
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• ary  bom  • 6 to  • 7 RapieMntativH  pod 
along  nidi  coal  eeumating  and  mhatuU 
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TJ  Solar  heatinq  and  aooling  of  buildings  : 

810  joint  am  foreran,  Aneriann  .Section,  Inter- 

.S48  national  Solar  Biergy  Societv  and  Solar 

1976  FSv.r.v  Society  of  Canada,  inc. , August  15- 

v.  3 20,  197S,  Winnipeg  / alitor,  K.  W.  Doer.  — 

Gtt-3  Canaveral,  Fla.  i American  Section  of 
HEAT  PlIMP  SYSTEMS  "*Hmal  .Solar  rViorrwz  <v>Moh. 


SOLAR  HEATING  IN  NORTHERN  NEW  ENGLAND 

A HYBRID  SOLAR -ASSISTED  HEAT  PUMP 
SYSTEM  FOR  RESIDENTIAL  APPLICATIONS 

OPTIMUM  COMBINATION  OF  SOUR  ENERGY  AND 
THE  HEAT  PUMP  FOR  RESIDENTIAL  HEATING 

SIMULATION  STUDY  OF  SOLAR  HEAT  PUMP 
SYSTEMS 


277  • 
291 

321 

l ovt.^) 

324 


EKf®  HEAT  PUMP  ^lfSTEM  UTILIZING  341 
AIR  AND  WATLR  COLLECTORS 

BMtfJ.I!r^TING  AN°  C00LING  IN  A COMMERCIAL  343 

bu I LDINb 

AN  ANALYSIS  ON  OPTIMAL  DESIGN  OF  SOLAR 
HEATING  .AND  COOLING  SYSTEM  FOR  SCHOOL 


A SOIAR  HEATING  SYSTEM  UTILIZING  A LIQUID 
LIQUID  UmRIC-  CHILLER  FOR  .CA1l£CLiS' 
OFF-PbAk  ELECTRIC  COOLING 
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MEAT  PUMP 
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LIMITATIONS  OF  T1IE  AR.\LA  SOLAIR  ABSORP- 
TION COOLING  SYSTEM 
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1 4 John  Calvin* 
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Mcnrt^Hill.  cl*)?*. 
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A CASE  STUDY:  HOW  HEAT  PUMPS  CONDITION  AIR  IN  A DATA 

PROCESSING  CENTER. 

W,R.  Ratal. 

Pow«rj  v.120,  no. 8,  Aug.  1976,  p.52-54*. 

Two-phase  design  of  a central  heating /cooiing  system  for  a 
corporate  computer  operation  combined  water-to-water  heat  pumps 
with  heat  recovery  and  storage  to  meet  current  and  future  needs 


Includ.a  ind.i. 

it  Pays  to  Know  Your  insulation  32 

Insulation  and  Heat  Trensfar— Hni  Transfer  Fector»-Heet 
Conduction  Through  Walla— Heat  Conduction  Through  Cart- 
,nga — Heat  Conduction  Through  Window* — Types  of  Insula- 
tion 

insulating  Your  Home  60 

Stopping  Moisture  P'obleme— Floor  vs  Crawl- Space  Insule- 
lion— Insulating  tha  Foundation — Venting  the  Foundation— 
insulating  the  Floor— Insulating  the  Duct  System— insulating 
S'afc  Floors— Insulating  Mobil*  Home  F Idors—  Insulating  tha 
Walts- Insulating  Masonry  Walls— insulating  the  Ceiling— 

Tips  on  Hiring  an  Insulation  Contractor— Attic  Ventilation 

Insulating  Your  Garage  98 

Insulating  an  Unheated  Garage— Insulating  a Heated 
Garage—  Garage  Doors 

Weather  Stripping  Doors  106 

and  Windows 

Weather-Stripping  Windows— Simple  Weather  Seats— 

Weather-Strip  Insert*  Combination  Weather  Strip  id  Pert 
mg  Stop— Installing  New  Window*—  Installing  Storm  Win- 
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Critical  Evaluation  of  the  Hoot  Pump  tor  Residential 
Space  Heating. 

H P Kahscher. 

Rheimsch-Westfaelisches  Elektnzitaetswnrk  AO  . Essen 
(West  Germany)  1976.  38p  US  Sales  Only 
AED-Conf-76-642-001  Price  code  PC  A03/MF  A01 
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The  operating  principles  of  heat  pumpa  are  discussed,  and 
the  significance  of  heat  pumpa  to  anargy  conservation  in 
the  space  heating  ol  homes  is  described  information  is  in- 
cluded on  air-to-air  heat  pump  performance.  influence  of 
climate  conditions,  methods  tor  improving  the  coefficient 
of  performance,  commercial  exploitation,  comparative 
cost  ot  oil  heating  and  heat  pump  heating  lor  single  lamiiy 
residences;  retrofitting  oil  fueled  central  heating  systems 
with  heat  pumps,  and  possible  locations  ot  heat  pumps  in 
houaes  (ERA  citation  02  060101) 
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Operational  Experience  and  Example*  ol  Existing  Heat 
Pump  Plants. 

K Vielhaber 

Bosch  (R  ) G m b H..  Wernau/Neckar  (West  Germany) 

1976.  18p  CONF-7606121-2  U S Sales  Only 
AED-Conf -76-285-001  Price  code  PC  A02/MF  A01 

The  suitability  ot  ditferent  heating  systems  lor  heat  pump 
operation  and  their  influence  on  the  mean  thermal  efficien- 
cy are  discussed  The  possible  applications  of  bivalent  heat 
pump  heatings  are  illustrated  by  the  example  of  existing 
plants  The  Ob  ration  of  an  air--water  heat  pump  with  aux- 
iliary liquefieu  „ds  heating  is  explained  with  the  aid  of  tem- 
perature diagrams  and  monthly  supply  measurements 
Measurements  on  a water- -water  heat  pump  with  indirectly 
heated  water  storago  device  confirm  the  suitability  of  heat 
pumps  for  heating  industrial  wator  and  their  economy  as 
compared  with  oil  combination  boilers  (ERA  citation 
02  054729) 
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ACOUSTICAL  A1»0  THERMAL  PERFORMANCE  OF  EXTERIOR 
RESIDENTIAL  WALLS.  DOORS  AND  WINDOWS.  Hals  J. 
SiLlnt  ar.d  tytufl  B.  lacher,  0*en*-Com1ng  Fltei*- 
ylsis  Curp.  tin!  Dfliilbl  fl.  Flynn  and  Thckus  L. 
Qulndry.  hSS.  Lav. 1*75.  15op. 

Uatlci  Yl  (uujii  of  wUniiEivi,  DSS-77 

VL^Riiijsui  , D.  C. 

Laboratory  taata  of  sound  transalsslon  loaa. 
tl.araal  Iram.lttanca,  and  rata  of  air  loahag* 
v«ra  conducted  on  full  acolo  (9  fast  high  a 14 
faat  vide;  2.7  a 4.3  oatara)  spacieeas  o f 
typical  residential  taUrlor  vail 

construction*,  aitbar  unbroken  or  panctratad  by 
a door  or  window.  The  walla  wara  of  wood  fraee 
construction  will)  gypsua  board  dryuali  Interior 
finish  and  exterior  finishes  of  wood  siding,  ,77 
stucco,  or  brich  ueneer.  Additional  . 
accoustical  testa  ware  run  on  a nuaber  of 
individual  doors  and  windows.  A total  of  109 
acoustical  teats  end  40  therael  tests  are 
reported.  The  resultant  date  ere  coapered  with 
literature  data  on  siailar  constructions. 

Correlations  developed  eaong  the  several 
quantities  ueasered  will  assist  aura  rational 
design  wncre  both  energy  conservation  and  noise 
Isolation  oust  be  considered.  (130  reference,) 
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AIR  TRAFFIC  CONTROL  AND  ENERGY  CONSERVATION  IN  AIR 
OPERATIONS,  by  H.  R.  Merritt. 

Canadian  Aeronautics  and  Space  Journal,  vol  25,  no  1, 
First  Quarter  1979,  P«  28-33* 

A discussion  of  the  Canadian  Air  Traffic  Control  sys- 
tem, its  responsiveness  to  user  demand , and  a look 
at  future  envolvements  in  respect  of  enerj^  conserva- 
tion requirements. 


MANUFACTURERS  DEVELOPING  FUEL- EFFICIENT  ENGINES. 
Jerry  Mayfield. 

* ■ 

Aviation  Week  and  Space  Technology,  vol  110,  no  22, 
May  28,  1979,  p.  **6-55 . 


FUEL  PRICE  AND  SUPPLY  OUTLOOK  APPEARS  GRIM  FOR  AIR-I 
LINES.  J.  D.  Baumgarner. 

Air  Transport  World,  vol  16,  no  12,  27-28,  December 
1979. 

Aval  lability  may  be  even  more  of  a constraint  than 
cost  on  future  growth  of  air  transportation. 


Fuel  conservation  - ransportat inn,  Air 


SQUEEZJ  NG  THE  MOST  TORM  THOSE  GALLONS  OF  AVGAS, 
Richard  L.  Tay10r 

Air  Prog.,  v.41,  no.9,  Sept.  1979,  p.**9 


SIMULATION  STUDY  OF  THE  OPERATIONAL  EFFECTS  OF  FUEL- 
CONSERVATIVE  APPROACHES.  L. Tobias,  and  E.  A.  Palmer. 

Journal  of  Aircraft,  vol  16,  no  7,  July  1979,  p.  498- 
505. 

CN-190.793  ' *'  1979 

FUTURE  AVAILABILITY  Of  AVIATION  FUEL.  1979. 

48p. 

International  Civil  Aviation  Circular 

Organization  (Canada)  M9-AT/52 

Foals,  Jet 
Fuels,  Alternative 
Fuels  - Availability 
Energy  cons  taction 
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TOEL  STATE  UNITE,  by  Bill  Sveetman. 
Flight  International,  vol.  115,  no.  i V, 

1979,  p.5^8-563* 


"«A  CP-209i.rO  co„«rv.tlon.-  Tran^S’tation,  Air 

AEROPROPULSION  1979.  (Proceedings  of  conf.  held 
LeRC,  May  15-16,1979).  1979.  467p. 


STOL  &^TI5H  RFRI,  3A  VT  NGS — G ROUND  Af(()  *IR,  by 
A.  F.  Topli  » and  J.  H.  N'irnreth. 
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Conference  on  Aeropropulalon 


May  15-16, 
1979 
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NASA  CP-2067  ...  — r 

y.  c t *.  uu1^*  ♦ o **  , — 

“ tHt  ROTARY  COMBUSTION  ENGINE  - A ^CANDIDATE  FOR 
GENERAL  AVIATION.  (Symposium  held  LeRC,  Feb. 
28,1978).  1978.  190p. 
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Symposium  on  the  Rotary  Combustion  Feb. 28, 
Engine  - A Candidate  for  General  1978 
Aviation 
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GENERAL  Al 'AT I ON  ENERGY-CONSERVATION  RESEARCH  PROGRAMS  AT 
NASA  LEWIS  RESEARCH  CENTER 

Edward  A.  Willis,  NASA  Lewis  Research  Center  J3  . . . 


EFFORTS  CONTINUED  IN  1977  TO  IMPROVE  AVIATION 
ENERGY  EFFICIENCY,  SUPPORT  SERVICES,  AND  FLIGHT 
SAFETY. 

ICAO  Bulletin,  v.33,  no. 5,  May  1978,  p. 60-65. 
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mP-FANS  F0R  ENERGY  °°NGFr  ;ING  STOL  TRANSPORTS  using 

B-  Eggleston 


Canadian  Aeronautics  and  Space  Journal,  voi  2*4 
July/August  1978,  p.  201-216  ’ * 
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ADVANCED  TURBOFA?!  ENGINES  FOR  LOW  FUEL  CONSUMP- 
TION. Hill  lata  >ns,  Pratt  4 Whitney.  (For 
presentation  at  Gaa  Turbina  Conf.  & Froaucts 
Sh 04,  Londcn,  England,  Apr. 9-13, 1973).  1978. 

12p. 

A»e.'1c'‘n  Society  of  Machanlcal  Papor 

Engineers  78-GT-192 

Confnranca  cn  Gas  Turbina*  Apr. 9-13, 

19/8 

Engines,  Turbofan  Fuel  conniption.  Jet 
Enargy  conservation  - Tranaportatlon,  Air 
Engines  - Frail  i'WMteey  JT90-7A  ^ 

(Abb**.) 
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H P Johneton  end  M C Memeworth  to  NASA  lenglpy  Mo* 
Como.  CTOl  Transport  Technol  1S7M  Jun  t876  p 1 1 MU 
....  (For  primary  document  «oo  N76  27046  18  Oil 
Aval  NTIS  MC  A22/MF  A01  CSCl  21E 

Tho  cbarectertdic*  and  ayetem*  benefit*  of  on  energy  oMIdom 
0ng.no  l£3)  tunable  In  UK  on  advanced  «ub*on.c  Lamport 
aircraft  worn  determined  Rolotno  lo  o current  CF8  SOC  ongono 
tho  following  benefit*  were  eolimeied  1 4 4%  .eduction  m notoe. d 
eruteo  opec»t<  tool  conaumpfon  end  ■ oAirtOn  O'  AfOCt  eponotmg 
coot  of  mom  then  S%  T>te  odvenced  technology  f3  oyeoom 
would  eloo  petmd  conipii.nc.  with  FAM  38  (18771  none  erne, 
end  compliance  with  1881  FPA  emieeejn  *t enderd.  J M 8 


ENERGY  OONSERVING  AIRCWT  FROM  THE  ENGINE 
VIEWPOINT. 

R.  M.  Denninp 

Canadian  Aeronautics  and  Space  Journal,  Vol.  24, 
No.  3,  May/June  1978,  p.  137-1^9* 


The  increasing  cost  of  hydrocarbon  fuel  inesitoNv  intensities  the  tfuesi  for 
lower  engine  S/T'  on  the  conventional  aero  gas  turbine  This  should  not  nbuure  the 
fad  that  minimizing  all  aircraft  third  operating  costs  n the  ultimate  yards  in  k for 
the  engine  designer  Higher  fuel  ptues  mat ■ change  priorities  in  engine  design  and 
justify  more  complex  and  expensive  engines  particularly  for  longer  range  opera 
lions  Optimum  engine  design  for  shorter  range  can  be  significant!!  different 
because  of  the  imputation  of  cyclic  life  on  air  cooled  turbine  Hades  Lower  spetifn 
thrust  engines  are  worthy  of  close  consideration  particularly  far  short  haul  opera- 
tion More  effort  should  be  devoted  to  comprehensive  studies  of  new  powerplam 
concepts 


A 7*31303  . Project,  for  energy  comer. m,  STOl  oene 

pore  eon,  prop  fern.  8 Fggtedon  (do  Me..  1 1 end  Arc.  eft  of  Cenerte 
Ltd.  Oownmew  Onto*  Can arte  I In  O*od ken  Sympooum  on 
Energy  Ctnwn.nq  Tramport  Air  craft.  Ottawa.  Canada  CVtoOar  J.  4. 
f*77.  Ptncewfmqa  (A783I301  12  OS  I Ottawa.  Canadiot  Aero 
naunct  and  Space  lnttttute.  1978  p 2 1 to  2 16  8 ref* 

A tturty  ha  eaammed  the  mJicetion  of  Ow  prop  fen  type  pf 
otrencad  propeller  deugn  lo  , 18*6  terhnotogi.  50  panenga  STOl 
Tamp  or  • a.  n:  rati  cruitmq  a Mach  numbert  of  0 60.  0 80  otd  0 70 
Ooenrrwcm  were  made  wdh  an  egunralani  1977  technology  STOl 
Lenar  un  nmg  a Mach  0 381  ttrtd  To  mam  ha  ir*.  itewpi 

irproeenti  tn  a 1986  technology  aircraft  the  greeted  tuef  taring 
— e leonif  at  Mach  0 50  and  maatmian  enargy  eff irunciet  pf  00 
n^r  f.  4r»  per  Imperial  gallon  were  predicted  At  mi  rage 
♦>#  Ayr  operate*,  cottt  of  he  1986  technology  arcrafl  m UU th 
0 90  aht  0 80  were  found  to  be  very  imla  to  he  1677  t ethnology 
STOl  frantportt  The  energy  efheienewt  of  a prop  fan  arcraft 
tNamnad  tor  Mach  0 70  wait  found  super mr  to  1977  tethivrlugy 

STOl  end  tat  CTOl  arcraft  by  fO  20X  §J 


FUrt  EFFICIENCY!  NEW  DIMENSION  IN  AIRCRAFT  DESIGN. 

EXXON  Air  World,  v.)0,no.2,  1978,  p.34-38. 

(Rrorlnted  with  permission  of  Automotive  Engineering, 
v.8S,  no. 11,  1977.) 

Aircraft  design  has  an  important  part  to  play  in  the 
drive  to  reduce  petroleum  consumption.  Here's  a look  at 
some  fuel -saving  measures  which  could  save  billions  of  gallons 
of  increasingly-precious  fuel 
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THE  «0T>RY  COMBUSTION  ENGINE  - A CANDIDATE  PON 
GENERAL  AVIATION.  (Sywposlun  held  LeRC,  Feb. 
28.1978).  1978.  190p. 
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Englna  - A Candidate  for  Ganaral  1978 
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ACjARL)  Lecture  Senes  No  96 

Advisory  Group  (or  Aerospace  Research  and 
Development . NATO 

AIR(  RAI-T  LNGINL  HI  I URL  LULLS  AND  LNLRGY 

CONSLRVATION 

Published  September  1978 

194  pages  including  Bibliography  of  bl  items 

This  AGARD  Lecture  Scries  No.  96  is  sponsored  by  the 

Propulsion  and  Lnergetics  Panel  of  AGARD  and  is 

implemented  by  the  Consultant  and  Lxchange 

Programme. 

Luture  fuel  supplies  for  aviation  is  an  important  matter 
If  the  world  continues  to  consume  its  petroleum 
resources  at  its  current  rate  of  consumption,  it  will 
essentially  run  out  ol  these  resources  by  the  tum  of  the 
century.  The  need. for  aircraft  fuel  conservation  is  most 
urgent,  if  not  mandatory,  because  the  future  of  aviation 
as  we  know  it  today,  is  at  stake,  lilts  lecture  series  is 
designed  to  provide  various  interested  members  of 

PTO. 


N/a  27127*#  National  Aaronaulics  and  Space  Admiowt  taboo 
taa.it  Hasaaich  Center  Cleveland  Ohio 

run  coNstnvAiivt  aircrapt  ingini  ticmnoiogt 

Donald  l Notad  1978  39  p ref*  Proposed  lot  presentation 

at  I 111.  Co. hji  ol  Ilia  Intern  Council  ol  Aeionautn-al  Sci  listen 
Portugal  10  16  Sep  1978  sponsored  by  AIAA 
iNA-oA  IM  7B96-1  I 97191  A vad  N1IS  MC  A03/Mf  A01 


lei-hnohjyv  development*  lot  mote  Gel  efficiency  subsonic 
transport  eitciatt  ere  repotted  Three  maiot  propulsion  protects 
Melt  onsiihred  III  engine  component  enproveineni  dnecled 
at  c orient  engeies  121  energy  elf«  rent  engine  dnecled  at  nee 
torbnlan  engeies  end  131  advanced  turboprops  deected  et 
• i, tiiHitngv  lot  advanced  toiboptup  poMeieri  anciatt  lech  protect 
■s  reviewed  and  some  ol  tire  If.  hnologrev  and  ret  ent  accomplish 
merits  aie  descidred  G G 


AUTOMATED  FUEL  CONSERVATION  AS  RELATED  TO  ADVANCED 
AIRCRAFT  SYSTtMS,  by  Earl  Stephen  Smith 
Aviation  Research  Journal,  vol.  3»  August  1978,  p.  1‘t- 
18 

Auhnttalfd  fiii 7 et invrivjfit in  cvslfwr s ure  intpumrnv  nml  Imtefv  ritUvitpincKs 
inert  t/iti « ecsr  its  unit  utfiwik  ctiuiit  ro/l  sysleiiis  os  refuTcif  ri>ecis7i»i<f  untf  figure  amcrafl 
Vs  a fihitiry  s/inK>  using  the  rnosf  runcnl  ;>crii  nfit  uK  os  reference  sources,  rfus  article 
■Aoniines  f Ih' t vinous  svsierns  that  are  available  or  curretilfv  uikier  ifervfoptnenl 
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FUEL  CONSERVATION  FOR  HIGH  PERFORMANCE  AIRCRAFT  IN 
TERMINAL  AREA. 

S.C.  Mohleji . 

Navigation,  Spring  1973,  v.25»  no.1,  p.19-27. 

This  paper  describes  an  approach  for  the  ATC 
system  in  the  terminal  area  to  accommodate  fuel 
conserving  landing  approaches. 

A 7840097  • I fuel  consumption  improvement  m current 

transport  engine*  H W Miner  (United  Tvchnolugre*  Carp  Ptett  end 
Whitney  Aecrstt  Group.  last  Hartturd.  Conn.)  and  J A 2ratman»ki 
(NASA  Iren  Rerearch  Center.  Cleveland,  Ohio)  Amerce”  ImtituM 
Of  Aaronaofvs  and  AstronsutKt  and  Socrecy  of  Automotnrw  t op 
ieert  Joint  Prapotoon  Contoronco.  IWi,  la*  Vepa*.  Nrv  Jo 7y 
25  2/  AIAA  Paper  .’S  930  7 p 7 rth  Con  tin.  tr  No 

NASI  2063?  No  NAS3  20632 

A review  is  conducted  ot  improvements  which  can  be  made  with 
respect  to  the  tuet  consumptasn  ot  cur  rant  engines  end  new 
production  versions  ot  cun  ent  engines  AdeicrgMion  n presented  ot 
en  engine  diegnodics  program  rhcti  has  the  otgectiev  to  identify 
and  quantify  the  cautes  and  sources  ot  performance  deterioration  m 
the  JT90  lurbofan  engine  and  to  develop  base,  data  «d*eh  wdl  be 
applied  to  mmimi/e  pethemance  degradation  ot  cun enr  and  tutuie 
engines  Genet ai  aieas  where  pertormance  losses  occur  are  cammed 
lalnrg  mlo  account  seah  t lades  and  vanes,  and  cave*  Potential 
performance  improvement  coic.pts  art  related  to  unproved  comsso 
rant  aarodynamres.  improved  tlowpath  scaling.  biada  tg>  clearance 
control  improved  lurbeie  cooling  etlectnreneu  improved  turbme 
materials  and  coaliivp.  dud  and  nutlb  aetodynamc  lefmaments. 
nacelle  aerodynama.  tet«»m*nu.  forced  evhaust  mieer*.  advanced 
nacelle  materials  and  advanced  tuaf  conbof  G H 


A 7831311  # Tbilisi  computing  vy.um  appf cabana  *0  as 

cue  angina  bN  end  provefa  fuel  conearvabon  G • Meckmknh 

ICompueng  Dev  net  Go..  Ottawa.  Canada  I In  Canadian  Symposium 
on  Energy  Conserving  Transport  Arc. all  Ottawa  Canada.  October 
x 4.  1977.  Pioceedeigs  (A78  31301  12  061  Ottawa  Canadian 
Aworwunct  and  Space  bitMute.  1978.  P 10  1 to  10  20  Research 
supported  by  the  Canadian/ Unded  States  Oefense  hodiction 
Sharing  Ptogtam 

The  pare  describes  a method  ot  camtMtetg  die  gait  •trs<*t 
rergived  by  a tat  engne  basad  only  on  me aau laments  of  preuure  m 
the  angina  ladpme  wrd  of  amtownt  stale,  prasauta 
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A?*  371 14  Awo  inr>a  efimb  towwd.  ten*  «ud  •*», 

ctoncy  M Itowrth  Atow  Soaawaf.  vnl  78  Mi»  11  1971.  p 380 
381 

Th»  low  hy  pn  rain  turbnlam  of  Ih»  parly  IWK  hart  igwrrtc 
fud  cormjmp.  Kim  jfmit  15  parceot  lower  than  I hr*  ptrvmu.  sfrW0it 
hirtmiatj  Tha  introduction  of  high  bypaw  turhofam  in  I ha  a ally 
1970t  lart  to  » tori  hay  JO  parrenl  rpduclmn  Sturtm  fnaicert  by 
NASA  hava  l ha  obyaclna  to  r art  oca  fuH  consumption  by  another  1? 
parr  a.  It  Gam  to  bn  madr  ara  ratal  art  to  itnpmvnd  compntwnfl 
parformarra.  r aviaart  mamfananra  proewfuras  lo  rartoca  datanipon 
In  tm.  rartocwl  wmrtivfty  to  factory  which  t aura  parformanra  to  fdl 
white  tha  rngm*  n in  taryica.  anil  a modified  nparatn^  eye  la.  marty 
■wolving  rhanqay  «t  bypan  lain,  ovardl  prewute  ratio,  and  lorhana 
ml  at  tamper  aturaa  Tha  mta^atad  fan  duct,  which  prov«tes  aror 
turd  acangth  anil  rtampa  out  fan  nowa.  aontrihutaa  «n  pathirmanra 
gams  by  more  affciant  inning  of  tha  tan  flow  and  hot  gat  dream 
from  tha  angma  core  0 9 


AT*  30888  I Aatetton  fuel  owga  Economy  am  coroarr. 

Hon  V F j Craig  and  8 G Smith  7Aoad*  and  TVandwrabon 
AannKior  of  Canada  Annual  Condaranca,  *th.  0ud>ar  City. 

Canada  Sw>t  13.  797SJ  Canadian  Amonautka  and  Space  -*>umai, 
ml  ?4.  Jan  Fab  1978.  P 3*49 

Mathortt  of  conaarvmg  aueraft  fud  ara  rincutgad.  tha  amchaait  It 
on  Wort  tarm  opacationd  tort  procafluid  amant » Rattoction  id 
rammed  fuel  mem  toi  *i#its  operating  undar  aaedlant  waalhai 
conditions.  minimirdiun  of  |at  powarad  tasting  manaunart  batta. 

AVIATION  FUEL  USAGE  - ECONOMY  AND  00NSERVATI0H 
V.F.J.  Craig  and  B.G.  Smith 

Canadian  Aeronautics  aril  Space  Journal,  v.2U,  no.l, 
Jan/Feb.  1978,  p.  3^9 


ENERGY  OONGFFVING  AIRTIAFT  FROM  THE  FUG  INF  VIFWTOINT, 

ty  R.  M.  Denning,  '"Fng,  FRAr*S 

Aircraft.  EnpineerinR,  vol . 50,  no.  8,  August  1978 
P.  27-37 


The  tncrcaMtif!  o*M  of  hydros,  arhisn 
fuel  inevitably  intensifies  I he  quest  f«*c 
lower  engine  SIC  on  the  convent  inna  I 
aero  pas  turbine  I his  should  m*i  ob- 
scure ihe  fact  that  mininiistnp  all  air- 
craft direct  operatinp  costs  is  the 
ultimate  yardstick  for  the  enpinc  de- 
sipncr  Higher  fuel  prices  may  change 
priitniies  in  enpme  desipn  and  lustily 
more  complex  and  c»|vnsivc  engines 
particularly  for  longer  ranpc  opera- 


liidis  Optimum  enpme  design  for 
shorter  ranpc  tan  he  significantly  dif- 
ferent because  of  I ho  uiiplh  alum  of 
cyclic  life  '«n  air  cooled  turbine  blades 
l.ower  speeilis  thrust  enpines  are 
worthy  of  close  consideration  particu- 
larly for  short  haul  ofvralion  More 
effort  should  he  devoted  to  compre- 
hensive studies  of  new  power  plant 
concepts 


-cp  ' , pht 

■78  17088*1  cron  and  Whan,  Aacroft  Grom  fa*  Walton 

Com 

(••f  moc  irncitNT  engine  NWiidmA*r  M8««  A»o 
INTI  ORATION  *TUD*f  * 

Dawd  E Gray  to  NASA  langtoy  »n  Cana  CTCH  Vtowport 
Tpchnd  197*  Jun  1978  p 89  1 10  IF®»  pmwy  «*wwwa 
aa  N78  77048  18  Oil 
A.aA  NTIS  HC  AJ2/MF  A01  CSC l 7 If 

A miapd  aahauat  (toecl  Am  ton  liebotan  cowAguiaaan  .at 


Historically,  the  Aviation  Indusiry  has  accounted  for  a relatively  small  proportion  of  Ihe 
total  national  consumption  of  petroleum-based  fuel.  The  transportation  sector  in  general 
represents  some  40%  of  the  total  Canadian  consumption,  with  aviation  currently  accounting  for 
approximately  12%  of  that  amount,  or  about  5%  of  the  total  consumption  In  the  relatively 
near  future,  the  air  transport  industry  is  expected  to  experience  an  absolute  increase  in  air 
passenger  traffic,  and  lo  have  to  accommodate  an  increasing  proportion  of  total  intercity 
passenger  trips  made  by  all  modes.  In  terms  of  fuel  consumption,  this  means  that  Canadian 
commercial  aviation  could  account  for  as  much  as  9%  of  total  Canadian  petroleum  consump- 
tion by  1985.  or  between  20  and  25  percent  of  the  total  petroleum  fuel  consumed  in  the  transport 
sector.  These  forecasts  assume  an  annual  growth  rate  of  7%  per  year  for  the  next  10  to  15  years, 
and  progressive  improvements  in  aircraft  fuel  performance,  fuel  management  and  passenger 
lead  factors. 

The  figures  quoted  above  suggest  that  Ihe  significance  of  air  transport  as  an  oii  consumer  b 
growing.  When  one  considers  that  Canada  is  already  a net  importer  of  crude  oil,  it  is  evident  that 
if  oil  prices  continue  to  increase  as  forecast.  Ihe  air  transport  industry  is  going  to  be  confronted 
with  the  continuing  fuel-cost  squeeze. 


atoacted  from  tou.  ctobtow  Ihw  throw  wro  hroad  on  ■*» 
abtoty  to  ncMd  Murty  goto  oT  17%  towto  throw  nmAc  M 


and  atatad  to  lha  goto 


JMS 


Air  World,  v.30,  no. 2,  p.34-38.  1978 

FUEL  EFFICIENCY:  .‘JEW  DIIINSIO*  IN  AIRCRAFT 
DESIGN.  (Originally  printed  In  Automotive 
Englna^rlig,  v.GS,  no. 11,  1977). 

Automotive  Engineering,  v.85,  1977 

no. 11. 
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AT*  31310  I Enegy  eom*t»in*  aut.atl  ti«"  **• 

...pui.it  R M Denning  (Rolls  Royc..  lid.  Aao  Dm.  9«bIo». 
England)  In  C*gdijn  S»m(«jniim  rfi  En««*  C^iwwn  Iur«»«" 
Alien  It.  Otunn.  Cauda.  Oclotei  3.  4.  1977.  P.uced«ngt  (AIO 
31301  12  051  Oium*.  Uudw  Aamwilm  Sp«*  Intuluto. 

19/8.  p 01  «o  9 35  5 «ch  . 

Ih*  * manly  conewmd  fc.HR  hal  alhcwncv  m,eo..m.ni 
in  cwwwIkmuI  git  lebm*  piopolwon  tyttemt  lot  mt*"*  op«»tioir 
, lyuad  phdoiophy  ol  X'9'X  inH»u»«n«nl»  lot  toon.  mabum  end 

lonyhail  wci.lt  a ...avwd  It  » »t>«“«d  lit*'  "•“"""I  *" 
«ia«t1  dw.ct  opaatmg  coot  n to.  tdnm**  yadtnek  te  to.  engm. 
itetiy...  Hii/w  lu«l  poet  m»y  change  pneUtet  <n  yngm*  'k“tp' 
•Id  yitnly  me.  aintpta.  «nd  «.(*nv».  toMF"**  P*«KuU"*  te* 
Ion*  .an*  upw.lwm  Optimum  mg.na  d.«gn  R«  dio.W<  nn^ 
c*n  t»  ugnihcailly  d.Ma.nt  t-cau.  ol  to.  .mpl.cl.on  o< eyebe  l,N 
an  at  canted  tuibin*  Male!  Iomm  MWC.I.C  tofutl  engmpt  •• 
mu, thy  ol  dot.  cunpdaation  palic^ely  lo.  diet  had  op«»tion. 

• BJ 

A 78  31309  # AocmltR.**  oconomy  Th.  p»opul«on  tytta" 

iHr  a n-«y  r * «-••*  -• j 

..(  Wh.lney  Ayc.rtl  ol  Camd..  Eld..  lon*aud.  Cantetel  In 
Cacicn  Sympathy,.  on  In-*  Common*  T'««"«  .ll. 

Canal*  Ocu-  3.  4.  19/7 

31301  12051  Ot.Ml  Ca«*fc*n  Aaonwhct  aid  Sp«n  ktmtut.. 

,U,8RlJi!  -.8”«nt«d  Cl  — ^ "'ZZS* 

uiulMC  *i, eiuted  to  drteimm.  th.  polontid  «np.owmM.n  m to* 

zti: 

MUM,,  "Chn..l.»jy  Th.  study  n conl«»d  to  •*' 

n.u.n«  ol  III,  tvl*  ned  lo.  «.«culnte  and  cummutw  wet,  I* . 

7*rf10  S»HP  «h1  Iufliu1«n»  up  lo  6000  lb  #»ru*t 
to.Ujp.apl  up  to  2W0  5Mr  iu  uu  )987 

Uong  pompons  ol  I ethnology  Hnp.o«mmlt 

S«Sr«r-  — «"—< -•  -• 

icikciiun  ...  c ..H  **e*t  •«'  cumumpl.m  could 

iu.li  10  y ojiv  Two  DIM  of  in c/ •'!  *••• 

llm  cU%»  of  •nguw  tt»«  nc*l  io 

ik'ixjinl  A..UH..OP  «>d  lu.tM>Un  pn«Mrd  uun«  ,9”  ' "*  98 

be.  cental,  1977  wl.an,  wthnology  R^uefon  •> 

!Xlfc  bd  cu.numpt.on  atd  H-C..K  M..#tt  —U  « .educ.K^m 

rS  c — — 

*„•  bum  1 TV  lo.  dM  lag-  tu.Uda,  aupn.  «o  21*  •«  *’•  *** 
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JtY  A'iRCivki'f  l{U*r.OCJl$UvG;J  fUtlS  UUutt^lOUf.  tJohn  P. 
Lo^voclli  HIT,  ede  (’.fOi  icitiop  t*=1ld  UllC.  Ju*  7-S, 
lv/'O.  il*it.lST8.  67p. 
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ATS  31302*#  Th.  NASA  A.ad,  E«a#y  CtfaMney  Pro 
#mi  JL  W K. IuwOm • (NASA  y*«hmgion  0 Cl  In  Ctnaka 
Symputhan  on  Enafv  ConMnat,  T.anpu.1  Aac.atl  Chian* 
Canato.  Octnha  3.  4.  1977  Plena). up  IA7031301  120bl 
Of, an*.  Canadian  Aa.onn.tict  and  Spac  Inti. tula  ,978  p 11  to 

I 32 

Th*  obpctM  ol  th.  NASA  Aar,  all  Ennfy  Elhoancy  Pi  op  an 

• to  rr.li.ai  Bn  dcadopmnit  ol  rtr.nl  hdmolofr  to.  ma. 

amfy.lhcanl  tutmauc  irantpo.,  auc.at,  Tha  popai  .#  haw 
appbeaton  to  cun  ah  Dantport  dnaiiMt  m A.  *rt>  t980i  and  to 
aM . mm  aoa I,  ol  toe  laa  1980t  and  aarly  1990%  Sta  mayo, 
tachnulogy  pioftctt  M>.  dthnad  Dial  caubl  fated,  m hal  tarutp  in 
cumma.cn.  a.oah  111  Enpn.  Componau  lmp.ooama.il  (21 
Em,  itth.i,.ii  Enfii.  Ol  Adratcad  Tutwop.  441  Em, 
Elf  nancy  T.  aapo.  1 (aaudynanutaly  tpAn,.  151  Lanuna  Hum 
Gonad,  and  161  Compoui.  toanav  Sttuctoiat  8 J 

A 7,  3,301  Can.  Jan  Sympoaum  an  i m.  Can— tn, 

Tran  too. , Aio.lt  Ottaoo*  Canada.  OctoRa  3.  4.  ,977.  Ptaoaad 

mat  Svmpctoum  tp.yitu.rd  by  NRC  T.ampait  Canada,  aid  CASI 
Ot.aooa.  Canatoan  Aaonautect  and  Spata  b to, tot*  1978  M4  p 
(For  .ndaihfutt  tarn  w.  A78  31302  to  A 7831314) 

ContKta.at.on  n yim  to  m,  .awn*  idiad  to  omdl 
arc  alt  iteufn.  to  piupuluon  tyttam  dau*.  and  to  oparatonal 
lactott  Patcula  papart  a.  pmnbd  on  to.  NASA  Aacaaft  Enarfy 
it  Kenney  Rogan.  pofWB  to.  tm,  comaram,  ST  OL  teampoftt 

• tong  pioplant  npond  ana. to  .Ihoancy  lot  Midi  CTOL  Ran* 

pet  a, call,  anagy  amang  ten  .at,  horn  to*  any.*  ...apoant. 
Brut,  cumpuoig  tytlan  pylcalioni  to  kiwi  teipna  bt.  aid 
won),  toe  to  ntao  a ion.  aid  to.  am  to  »t  ol  tom.  net. 
daibtent  meMum  IJ 


HAVF  FNERGY,  WILL  TR4VFL. 

J.F.  Allen 

Aeronautical  J. , v.8l,  no. 798,  Jube  1977,  p.259-70. 

The  purpose  of  ihit  p-.pcr  it  ihcrcforc  lo  consider  m 
orJcr,  ihc*  dfcvit  of  alternative  energy  uraiegtct  i#.; 

u»  Jit  croon  of  oil  for  premium  transport  use 
*"*  now  Kcntr..uons  of  low  fuel-use  aircraft 
imi  transference  to  kerosene  synihcst/cti  from  coal  or 
vhalc 

in)  worU-M.de  inirthlueiion  of  Ik(un1  hydrogen  for 

l»l  '**nw  «*:hcr  powi faj met 
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SPAD:  A DIRECT  APPROACH  TO  FUEL  CONSERVATION 

FOR  AIRCRAFT 
J.  Howard  Glover 
ICAO  Bui  lent  In 

Vol.  32  no.  12  December  1977 
p.  19-22 

Flight  tested  earlier  this  year,  this  combined  digital-computer 


ENERGY  CONSERVING  AIRCRAFT  FROM  THE  ENGINE 
VIEWPOINT 

by  R.M.  Denning  ' 


THRUST  COMPUTING  SYSTEM  APPLICATIONS  TO  INCREASJ 
ENGINE  LIFE  AND  PROVIDE  FUEL  CONSERVATION 


by  G.B.  Mackintosh 


and  display  system  allows  crews  to  vary  flight  parameters 
such  that  optimum  efficiency  and  fuel  economy  can  be 
achieved  without  significant  increase  in  flight  time  . . . 
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STOI.  SYSTEM  FUEL  SAVINGS  - GROUND  AND  AIR 
by  J.  Nazareth  and  A.F.  Toplis  Jl 


Canadian  Svmos inn  on  Rierny  Ccnservina 
Transport  Aircraft,  Ottawa,  1977. 

A Canadian  Svirnasiun  cn  Fiierny  Ocnservino 
Transport  Aircraft  » Sywfxjsivm  Carwdien 
sur  les  Aercnefs  de  Transport  a Faih,jLr 
Ocnsarmaticn  d'FYierale  / sponsored  by 
National  Research  Council  of  Canada, 
Transport  Canada,  Canadian  Aeronautics  and 
Space  Institute.  — r*~  1.  • •»  p iq^oi 

1 v.  *ario  .s  : ill. 

1.  Transport  Dianes— FYierov 

conservation — jAk  Ctonoresses. 


THE  IMPACT  OF  ENERGY 
FUTURE  OPERATIONS 

by  P.F.  Woodruff 


CONSERVATION  ON  AIR  CANADA' 


PROSPECTS  FOR  ENERGY 
USING  PROP-FANS 

by  B.  Eggleston 


ONSERVING  STOL  TRANSPORTS 


SOME  ASPECTS  OF  POWERPLANT  AIRFRAME  INTEGRATION 
AFFECTING  FUEL  CONSERVATION  * 

J.  Farbridqe  and  D.C.  Whittlev  -?> 


by 


AIRCRAFT  FUEL 
CONTRIBUTION 

by  R.A.  Harvey, 


Farbridge  and  D.C.  Whittley 
ECONOMY  - THE 


PROPULSION  SYSTEM 
R.E.  Morris  6 B.J.  Palfreema 


ns  s^rTRot  and  ENtr  «*««*»■  «n 

by  II. R.  Merritt  t 


THE  MILITARY  UTILITY  OF  VERY  LARGE  AIRPLANES  AND 
ALTERNATIVE  FUELS 

William  T.  Mikolowsky,  Larry  W.  Noggle  and  William 
L.  Stanley 

Vol.  15,  no.  9,  September  1977, 

P *6’56'  Million-pound-plus 

airplanes  using  conventional 
jet  fuel  should  be  more 
cost-effective  and  energy 
effective  than  any  of  today’s 
large  airplanes  in  a variety 
of  military  applications 
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fuel  conservation  through  airplane  maintenance 

Air  World 

Vol . 29,  no.  3,  1977, 

P'  M'69'  IhcHxm, AMM. .. !.««■•> 

.0  extensive  Ut icing  study  idling  how  a.ilmcs  could 
.educe  Ind  (MMinplH*  by  improved  operation  pn- 

a^v.  «*.««  /«./ 

uldresved  principally  to  IbghI  crews  Since  p..Nuat...n 
i he  ar.Klc.  the  price  of  jrt  fuel 
M i lie  ret|nC'4  of  ihc  ai.lmcs  and  I Ik'  Ah  I ranspoM 
Association  of  America.  Boring  continued  rcMr.inli  • 
u.vs  airlines  could  save  fuel  this  "me  piimanly 
through  maintenance  personnel  ami  improved  mam 

•»  Ifoeine  was  this  airlines  named 
help  ...  pinpointing  items  which  cause  unnecessary  fuel 
consumption  and  ...  asscssmg  the  mak^g 

spec, Ik:  mamtenamc  chccLs  or  repairs  A I Wing  study 
h^im  last  March  examined  causes  of  higher -I  ha 
m.imal  airplane  fuel  consumption  with  emphasis  on 
reducing  drag. 

ALTITUDE  ENGINE  TEST  Of  A TUPBOEAN  EXHAS'lT  GAS 

H!  X rP  TO  CONSERVE  EUFL . 

R.R.  Cullom  and  R.L.  Johnson.  ...  . 

J.  Eng.  Power,  v.99,  ser.A,  no.U,  Oct. 1977,  p.6L5-h9. 

4 «l  ,h.  .prv*.  I„.l  ..-isum,-..-!  — -*•<<- 

fcw»s.,„r,.... -./»«.«»/!.*  Tmto-mr.-durt 

. ,1  «»  S.  IS  r.,/  Mu.  *.  number , ..tl.lurfe.  /.*  mfr  I-  (an  .frr,m  f.a«<  rnui-  *r  • rr  mf.m 

. s„„d«M.»el.r,crfcs.^l,li  -U-.WI  7r 

, |/I«  /u.  / < .*> aiin»a<.«i  imp ivnrd  )n.m  t A h‘  4 « per*  »■"* 

NASA  TM  X-3568  1*^ 

FUU-SCALE  ALTITUDE  EN6INE  TEST  OF  A TURBOFAN 
EXHAUST- GAS' KORCED  MIXER  TO  REDUCE  THRUST 
SPECIFIC  FUEL  CONSUMPTION.  Richard  R.  Cull* 
ind  Roy  L.  Johnson,  LaRC.  July  1977.  SOp. 
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COMPUTER'S  ROLE  GROWS  IN  FUEL  PLANNING. 

K.J.  Stein. 

A.W.S.T. , Nov. 21,  1977,  p.28-29. 

Computer  based  lucl  planning  systems.  »huh  emerged  ta  Ihc  »ct  fact  price  'availability 
crunch  as  an  cllceiive  technique  fur  lunefy  manipulation  of  variables  in  a cmfkl 
cqualum.  have  cnlcrcd  j phase  of  cipansiun  and  rehncmcnl  expected  lo  enhance  their 
value  to  map*  airlines 


FUEL  FFFICIFNCY  IMPROVEMENTS  DESCRIBED. 

D.R.  Griffiths. 

A.W.S.T.,  Nov. 21 ,1977,  P-26. 

Atlanta  — Inc  teased  use  of  composite  structural  materials.  nc»  jornin*  icchnn|«es  and 
Vi  ruler  airline  maintenance  and  operational  procedures  may  »cll  yield  unproved  lucl 
cHkicikv  aircraft  manufactuicr*  told  airline  maintenance  executives  here 

The  present  a l urns  highlighted  a recent  Air  Transport  Assn  engineering  and  ina.nie- 
n.uuc  forum  here  attended  by  nearly  MWdomesIn.  and  non  U S airline  representatives 

and  manulaelurers 


NASA  TP-lOSa  ha.<*-£>‘ 

««rr  0F  F1N  »SSACE  LENGTH  0*  OPTIMZATIOH  OF 

tofrt  u.  6r*hw.  LeRC.  Sdpt.l9/F.  ^ 
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KIGINAL  PAGE  is 
r>F  POOR  QUALITY 


ANALYSIS.  SYSTfMS 


fNFPCv  MOari'-  AMO  F07FCAS  TING  AT  THF  ll.S.  FNFf*Gv 
BFSfAQrH  ANO  OFVFLO^MFNT  ADMTNI  ST«>ATi  IN. 

°i chard  H.  Williamson  F Fdward  J.  Hanrahan 
Nuclear  Technology,  Vol.  9,  No.  I,  June  197$, 
p.  10-17 

The  appln.ition  of  a ft  untuned  tel  of  energy  and 
economu  models  dt  ssi  thing  the  dimples  interactions 
nl  the  nation '%  energy  system  unproved  the  planning 
/nos  esses  ni  ilie  US.  T'nergv  He  search  and  Develop- 
ment Administration  lor  ne\e  teihnology  develop- 
ment Ihe  models  im  lade  eem  tome  trie  leehimpies  for 
Iimrroen inmnie  protections.  input-output  teeliniipies 
for  seelor  detail,  linear  programming  approaches  for 
resource  allocation,  and  accounting  tools  lor  oilier 
physical  constraints  ( ompansoii  studies  mi  the  use 
• energy  prises  alone  versus  a cmnhinaitmi  of 
energi  prices  ami  new  technology  show  that  new 
technology  permits  higher  gross  national  pnnlucl 
growth  tale.  »»;•**:•  tubs,  lower  delivered  energy  pm  e\. 
and  improved  energy -esfinmnu  ellisiem  i 

NBO  ISAM,  WhA-UKi  It  I A I ins  PtMAiMpfe«  P» 

WUAHTON  ANNUAL  IN* HOT  MOOll  OiVtlOPMiMT 
AND  SIMULATION  HI  SUITS  Imal  H.pon 

M l«*  f it  u B SthxS  JO  1919  S3  » <«H 
(I  PHI  P.u(  440  II 

If  PHI  l A I IISl  A. .A  NIIS  ML  AOS  'Ml  AOI 

lh«  KW|p  HLWI  ol  . umnmA »»  nsijiN  •uuiAowni 
""•Out  ••H4~Nd  e wdK  to  thnvtas,  t luul  h» 
lu*u.«  •nangii  Kwwt  «!•.«.  1.00.  The  hwoIh  iMtaUivn 
• > ♦**»•••  •••  ilt.  "laU  .ml  « mi  ol  tiwm  poNi  f itniltnm 
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AN  ENFRGY  SOURCF  DIRECTORY. 

Neal -Schuman  Publishers,  Inc.,  compiler. 

Library  Jour.,  v.103,  no. I , Jan. 1,1977,  p.26-70. 

I he  kner/iv  Soun  t Dim  lory  has  been  e\- 
KSutu  <nd  updated  lo  help  libraries  identify  useful 
sources  tti  inhumation  on  energy  for  reference  work, 
relerral.  collection  building,  and  curriculum  support. 

. It  presents  ovei  Will  sources  of  print  and  nonprint  in 
formation;  ovci  200  are  entirely  new.  Materials  range 
from  clcmcnlat)  level  to  professional  and  technical. 

These  organizations,  companies,  publishers,  govern- 
ment. and  nongovernment  agencies  were  identified  af- 
ter extensive  research,  correspondence,  and  telephone 
communication  including  a questionnaire  mailing  to  ( 

In  l Re  list  i ngs'wc ' ilfescrilttf<‘cach  organization,  in- 
dicate the  emphases  of  its  interests,  characterize  its 
publications  piogiam.  and  list  a few  examples  ol  the 
materials  available  from  it.  < omplete  bibliogiaphic  in- 
formation varies  in  amount  and  detail  according  to 
what  each  source  reported  lo  us.  live  Directory  should 
be  used  to  identify  sources  to  which  the  librarian  can 
write  lor  flintier  information,  including  listings  and 
catalogs  that  might  be  available,  or  lo  request  in- 
clusion on  lists  for  mailings  from  that  organization  A 
Classified  list  of  sources  follow,  the  main  listing 
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Harvard  Business  Review,  vol.  no.  6,  November/ 
December  l'?8,  p.  l6l-l70 

Provided  Uncle  Sam  shares 
some  of  the  risks  with  private 
capital  we  can  spur  the  needed 
advanced-technoloxv  projects 
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Rock  gas  process.  OTEC  program  status  and  plans,  petroleum 
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J M Hnllattdrt  ICaftforma.  Univetuty  Berkeley.  Calif  I M K 
S'mmom  (Solar  Energy  Rewatch  Imt.tule  Golden  Colo  I and  O O 
Wood  (MIT.  Camtvidqr.  Matt  I Pain  Alto.  Caltl  Annual  Review! 

Inc  1978  S50  p $17.  (For  individual  item,  we  A79  14719  to 
A 79  147771 

Wind,  wavet.  and  tidet  are  conudered  atom]  With  energy  at  if 
telatet  to  the  quality  and  ttyte  of  life,  .vattrve  tolar  iVtit,’  eneigy 
terhnnlngiet  and  natural  environment!  at  rei  native  tveerV-i  i ear  Ire 
technolo»et.  a Piani  report  concerning  the  effort*  of  induttiy  to 
tave  eneigy  and  international  eanatmm  in  energy  ute  Attention  it 
•* tn  tpven  to  the  evolution  of  the  nncteat  debate  mduttnaf 
cogeneration,  ptnlifeiatinn  tetittant  noefear  fuel  eyelet,  the  environ 
mental  impart!  of  induttnal  eneigy  tyttemt  in  the  roattal  rone,  toft 
enetqy  terhnnlogiet.  and  aqgegate  energy,  efftewnry.  and  product!* 
tty  meaturement  f,  p 

MATERIALS  AND  ECONOMICS  OF  ENERGY  SYSTEMS,  by 
H«  E.  Frank* 1 and  S*J.  Dapkunas# 

Sampe  Quarterly,  vol.  10,  no.  1,  October  1978, 

p.  $6- kb, 

Material,  problem*  mortal  ml  with  alternate  energy  aystems  turh  a*  volar 
electric,  ma^netohyrl rod vnamtr.  fusion,  (reothermal.  coal  liquefaction  and  mai 
gasification  are  discussed  in  terms  of  their  impact  on  the  economics  of  the  system 
Present  utility  powerplant  reliability  is  eaamined  and  recommendations  are  made 
to  improve  their  availability  to  (reiterate  power. 


OO 


MATERIALS  PROBLEMS  IN  SOLAR  AND  NUCLEAR  ENERGY 
AND  STORAGE  OF  ENERGY,  by  R.  S.  Claassen. 

Sarape  Quarterly,  vol.  10,  no.  1,  October  1978, 

p.  27-35. 

Typical  examples  are  provided  to  illustraU  the  intimate  relationship  of 
materials  and  processing  to  the  energy  program.  Developing  energy  technologies 
place  increasing  demand  on  material  performance  and  in  some  cases  exceed 
known  material  capabilities.  Material  choices  in  solar  systems  are  dominated  by 
cost;  distributed  collectors  and  the  central  receiver  illustrate  practical  problems. 
The  demand  for  absolute  safety  in  nuclear  power  requires  a depth  of  understand- 
ing and  level  of  knowledge  about  materials  unachieved  in  previous  engineering 
systems;  problems  in  water-cooled  and  breeder  reactors  emphasize  the  point. 
Fusion  reactors  will  push  far  beyond  our  present  knowledge  of  material  responrs 
and  behavior.  Within  limits,  energy  storage  is  practical  today  but  present 
technologies  such  as  batteries  are  being  pushed  hard  and  new  schemes  such  as 
superconducting  solenoids  and  thermochemicaJ  storage  are  under  intense  study. 

N7S  27822*#  ->•!  Propulsion  lab  Cali!  Inst  o I Each  Pasadana 
PROCCIOINOS  OP  THE  ALTERNATE  ENERGY  SYSTEMS 
SEMINAR 

90  Mar  1978  184  p Seminar  herd  al  Pasadana  CaM  30  Mar 
1978  sponsor  ad  by  DOE  Sponsored  m pan  by  OOE 
(Contract  NAS7  1001 

INASA  C«  157255  JPl  Pub  78  451  Avail  NTIS 

HC  A 09/ Ml  AOl  CSCl  10A 

Tits  Alternative  Energy  Systems  Seminar  was  held  on 
March  30  1978  and  was  sponsored  tomtly  be  the  Southwest 
0 strict  OK  ice  ol  the  US  Department  ol  Energy  and  JPL  The 
seminar  was  an  esperimant  m information  exchange  with  the 
arm  ol  presenting  at  a single  day  status  and  prospects  tor  a 
number  ol  advanced  energy  systems  to  a diverse  largely 
nontechnical  audience  and  to  solicit  post  semmar  responses  Irom 
that  audience  as  to  the  samurai  s uselubtess  The  mapti  systems 
presented  are  111  Solar  Photovoltaic  (21  Geothermal  (31 
Cogeneration  Power  141  Solar  Thermal  IS)  Sole*  Meat  mg  end 
Cooling  161  Wind  Energy  and  (71  Systems  Considerations  For 
individual  titles  see  N78  27623  through  N79  27S29 


WORLD  ENERGY  PROSPECTS  TO  THE  YEAR  2000 

C.  L.  Wilson 

Pro.  R.  Soc.  Lond. 

Vol.  358  no.  1693  January  6,  1978 
p.  121-139. 


by  Donald  S.  Remer'  EHVmom^,  AND  ECONOMICS , 

Sa^Wteny,  vo!.  10,  no.  lf  ^ 

New  perspective,  .re  pre^nted  or  the  material,  mierf.ee  w.th  tk.  e~ 

Energy.  hnvtronmenE.  .nd  Economic.  The  put  present  and  , ^ 5'  ~ 

fur*  is  described  from  1850  through  the  ver  2KM  ^ ener*y  P* 

compared  .nd  contrasted  The  Uadi  . nmg  energy  option,  .re 

... . Zm  -»  zzzz  i b™* 

££  ~ — rw  .„pp„  TW  I-— 

energy  and  materials  production  is  considered  .s.  V Between 
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THE  ELECTRICITY  FUTUREt  WHAT  CAN  YOU  BELIEVE. 
C.  Starr. 

EPRI  J.,  July/Aug.1978,  p. 28-31. 


Distinguishing  the  elements 
and  time  dimensions  of  our 
energy  problem  highlights  the 
need  for  many  energy 
technologies. 
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A COMPARATIVE  ANALYSIS  OF  THREE  OF  ERDA'S  MAJOR 
R *e  D FTW7RAMS,  by  John  P.  We.vant. 

Enerpy,  vol.  3.  no.  6,  December  IQ78,  p.  701-735* 

Ihatrarl  I hr  benefits  iilnhiljNf  Id  ahrnuiivr  cnriga  Mil  pmgt.ima  <(>«lit  hr  r»l*iM  hi  letma  of 
ku»  trrll  thr  Ice  hnnlugrra  innlrihote  n mlrgr.il  rfcmegic  nl  Ihr  filial  I'nitril  St.Hr*  rneigv  cvctrio  Inihrt 
lh»n  as  iv>l.itr<<  CMifirc  as  lui  lypeatlv  hern  dim  in  ihr  pull  fhuv  ihr  prrvW  mmhl  mmdiin  thr 
diiumKi  of  ihr  rvnhitmn  of  Ihr  loljl  rnrtgy  ** clem  hi  irqnninr  hoih  manor  nod  nr»  ire  hm  domra  m 
infliprtr  for  inlruduc imn  Hr  nwnmrri  lali/.iie-ni  on  a coal  < nmpctiticr  hast,  ih.il  ennautric  Ihr  nmr 
phaamg  of  1 1 1 letirrmeni  ..f  rnti|i  cnmciamg  I,.  ililirs.  (2l  gtntvlh  in  rml  use  demands  and  I <i  cscalatimi 
of  Ihr  coal*  of  rtltactiag  depleiiiig  domram  cnrfgv  rraouties  Thu.  apf>i"ech  cnulraaK  »uh  a cleftc  model 
u*rd  hy  Ihr  Fnciga  Research  and  development  Admimclr  abort  if  RIIAl  » herein  accumpmuta  mini  hr 
madr  lot  rath  fuliitr  vrai  of  inleieal  for  III  maauniim  capacity  tousIraiMa  f.«  alternative  types  of 
conversing  facilities  and  (?i  Ihr  cml  of  energy  iranutcra 

Thr  present  modrl  n Hard  lo  cnmpatr  ihr  rrlalnr  c>osr  quern  ra  and  moil*  of  ihr  irchnnlngy  prndncl* 
from  ihr  following  Ihirr  of  TRIM  a may*  energy  R A I) programs  ilnhr  IhiiikI  nwial  faai  hirrdrt  rracti* 
l|  Ml  RRl.  |J|  synthetic  furl*  Jemrd  from  mat  and  od  chair  and  ill  ir-pfmrd  rfltv  tenors  for  rnd  Itar 
devices  Ir  g a pair  hralriai  It  la  found  lhal  'hr  drvetopmrnl  of  aamhrii.  fuels  drnard  from  coni  and  od 
ahalr  n ihr  onl>  alternative  lof  thr  Ihirr  c onaidrtrdi  lhal  ptnvidra  enrigv  mdrprndrnir  for  thr  llnnrd 
Slalra  in  Ihr  nrtl  fills  yraia  However.  Ihr  poaaddr  coflapar  of  Ihr  vvotM  od  caftrl  n ahonn  lo  poar  a 
major  iriaidanl  lo  avnfnrh  i ommnc lali/alnm  hy  Ihr  private  ardor  unld  al  kaal  ihr  rnd  of  ihr  century 
Ihr  aidnijnlial  rnuronmrnlal  impact  finm  aynfurla  l ommr r dah/alion  could  hr  rrduerd  cicndhamlc  aith 
ihr  accrlrralrd  inlroduclion  of  rnd  oar  uhli/tng  drvhra  ndh  improvrd  efh.  ire.  ra  Thta  lallrr  program 
could  rrauh  in  a cigntficanl  reduction  m Ihr  mala  of  oprralmg  Ihr  llndrd  Slalra  rartgy  atatrm  ovrr  Ihr 
•dfyr  period  conaidrrrd  hy  Ihr  model  Ihr  divoumrd  prrarnl  cable  of  ihia  coal  trdncitnn  lie  Ihr 
economic  hr  nr  fil  I mould  hr  Inn  nrdrrv  of  magnitude  grratrr  than  ihr  R A T>  mvraimrnt  al  tract  one 
iHdrr  of  magnitude  greater  than  Ihr  rtpnlrd  economic  hrnrhtv  from  aynfurla  commerriah/atvo  and  tno 
ordrra  of  magnitude  grralrr  than  thr  economic  hr  nr  fit  c from  the  commote  lab/almo  of  thr  I Ml  PR 
llonrvrr.  Ihr  lack  of  performance  and  coal  aiudtra  of  unproved  tfheirnvy  m rod  me  auggraia  me  Traced 
funding  for  Ihrar  iri  hnologira  rather  than  reduced  funding  fm  Ihr  breeder 

A79  111346  KVind  power  and  ofhor  energy  opr  mm  D R 

logits  Ano  Arbor.  Mich.  University  ol  Michigan  Piece,  1078  308  p 
191  iris  $18 

Past  eapenmee  with  wind  power  is  cnnsnftrtod  atony  with  the 
mechanics  ol  wind  energy  conversion,  small  wind  powet  tint  all  al  mm, 
large  wind  powei  machines  and  installations,  other  snlai  irlated 
energy  sources,  geophysical  energy  sources,  re  ideal  power  boot 
fiaamn,  nuclear  power  Irom  lusron.  a cocnpanann  ol  dollar  costa  ol 
wtnd  powet  and  nuclear  powet,  social  malt  ol  wired  power  and 
nuclear  power,  and  the  choree  ol  upfront  Attention  is  given  In  the 
pow—  ol  the  wind,  early  wind  power  development,  windmills,  home 
electric  powei  and  home  heating.  Ilie  visual  acreprahrlity  of  home 
windmills,  the  citing  of  laigr  wind  dynamos,  offshore  floating  weed 
dynamos,  home  healing  and  cooling  by  using  direct  solar  energy, 
large  solar  steameleetric  systems,  ruic tear  reactor  development, 
advantages  anil  diawlvaoiagea  ol  ru ideal  power  the  present  Mains  ol 
nuclear  powei.  the  containment  problem  to  nuclear  Iriaero.  Ihr  circle 
ol  large  wind  dynamos.  Iianamiaaion  line  costs,  and  the  need  for 
energy  si  mage  GR 


A KTT.TTVARTATE-irrTT  TTY  APFROACH  FOR  SELECTION  OF 
E’lERTY  SOURCES,  by  Shahid  Ahumd  nnd  A.  A*  Rus3*»lriy. 
Bnnrpy.  vol.  3,  no.  6,  Penember  1978,  p.  669-7  V». 

Owtrad  A iVieimmraik  appn<»  h is  drvtcrd  m compare  the  safety  features  nl  > annua  energy  wees 
The  approach  ra  based  nm  muMiairnh <ue  mthiy  theory  iMAItTl  The  method  is  used  ra  evaluating  the  safety 
aappcla  of  ahrntairse  energy  sour  era  used  fm  the  ptuductmo  of  electric  al  energy  four  atoemahve  energy 
ynnrcea  are  chosen  »huh  could  he  nmaadered  for  the  produchon  of  etmnctfv  he  mrel  the  natcennf  energy 
demand  These  are  nuclear  coni  aerial  and  geothermal  energy  For  aimphr  ny.  a kual  etecTnv  ar  ayarem  n 
considered  m each  case  A compmer  code  is  develnped  lo  e.ahaale  the  overai  giddy  fgmimn  for  each 
alternative  from  Ihr  Mduy  patterns  corresponding  lo  21  energy  annhutra  moalty  related  In  uJetv  TV 
model  can  accommodate  other  attributes  assuming  lhal  these  are  independent  The  trchmgue  is  kept 
Arrddr  so  lhal  vnluaRy  any  decision  problem  ndh  varmua  aftnhnlra  cad  he  attacked  and  nptanai  decisions 
can  he  reached  IV  artrclrd  data  resulted  m preferen.  e of  geothermal  and  nuclear  energy  over  nthrr 
aonrera.  and  Ihr  method  IS  found  viahle  m mil  mg  drerenma  on  energy  pea  based  on  garni  Hr  if  and 
auhies  tiye  aWnhuiea 


A79  10001  I nmr  roc  wry  F iwrg  y Comm  more  f ngw.org 

Confer  anev.  13th  San  Dmgo.  CaM  . Augurt  70  75.  197$.  Rrocaad 
mgr  Vohimas  1.  7 A 3.  Coolerenre  rponwred  by  SAt.  ACS.  AIAA. 

ASMf  IEEE.  AlChf  and  ANS  Warmndale.  Pa.  Soewty  ol 
Antnmotrvv  Engineers,  lot  . 1978  Vol  1.  978  p vet  }.  871  P . wd 
3.  73*  p Price  ol  three  enhances,  members,  $98  nonmemheis.  $110 
(Em  individual  items  see  A 79  10007  lo  A 79  107871 

There  proeeeihngt  deal  with  advances  and  research  ihvelnp 
menls  m hnlh  ennventional  and  nonronaentaonal  energy  cmveiamn 
ryalems  as  well  as  Pigmeeimg  applications  The  papers  cover  reach 
areas  as  aermpare.  hmmediral  eTev rrorhena—al  moltcei  mat,  and 
Wind  power,  ihe  Riaytnn  Rank  me  wad  Sliding  cycles  aims  scale 
lueh.  coal,  shale  and  sands,  eteerne  profiulsmn.  energy  convei 
Sion  m genes  at.  energy  Sim  age  systems  ami  If  an  spot  I hyihogen  and 
manne  energy  systems  mapaeiohydrndynamrcs.  nuclear  fistaon  and 
hrsmn.  solar  and  thetmmmc  energy  mover unn  spare  m-rtear  powey. 
thermoelectric  energy,  unique  power  systems  and  urban  energy 
advance  Specslic  rogues  mchide  synthrnnous  or  bn  power  systems, 
energy  storage  systems  and  solar  cell  fSeveSnprnentc  for  spare  grace 
power  and  satellite  power  systems,  eetoepare  apfHicariona  ol  nuclear 
rear-tors  various  aspects  of  coal  conversion  and  liquefaction,  fluid 
bed  mmhuatinn  and  coal  conversion  technology  tnhe  mneentram ri 
and  Ihermoe.Ttnc  phorovotree-  systems  E G M 

ENERGY  AND  SOCIETY 
Chaucey  Starr 

Chemtech,  vol.  8,  no.  4,  April  1978,  p.  248- 25o 


surf  tefxh  pvsptsct»v«  to  energy  prognosttcetton*  by  engagingly 
n ramming  our  pest 
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ALTERNATIVE  ENERGY  IN  THE  USSR,  by  Rolf  Grunbaum 

Environment,  vol.  20,  no.  7,  September  1978, 

P.  ?5-30 

Till  SOVIET  UNION  is  a country  which  is  fortunate  in  its  energy  resources 
It  has  vast  supplies  of  oil,  natural  gas,  and  coal,  as  well  as  of  hydropower. 
Furthermore,  it  seems  to  have  adequate  amounts  of  fissionable  materials. 
Consequently,  the  national  program  for  energy  development  does  not  give 
very  high  priority  to  renewable  energy  sources  such  as  solar,  wind,  and  geo- 
thermal. The  basic  sources  of  energy  will  continue  to  be  fossil  fuels  and 
hydropower,  with  an  increasing  shift  away  from  oil  and  natural  gas  towards 
coal  for  firing  thermal  power  stations.  Parallel  to  this  development,  nuclear 
power  plants,  including  breeders,  will  gain  increasing  weight  in  the  country  » 
energy  balance  ami  will  supply  about  six  percent  of  the  total  electrical  ener- 
gy production  by  1980  (as  compared  with  approximately  two  percent  in 
1 97b).  In  addition,  there  is  Mill)  (Magnetohydrodynamic  power  genera- 
tion) with  its  first  commercial-scale  units  expected  to  be  in  operation  by 
about  I ‘>85.* 
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TJ  Annual  review  oR  enerrry,  v.  3 / Jack  M. 
lfil.?  Hollander,  editor  » Melvin  K.  Simons, 

.Afi  rrivid  O.  Wood,  associate  editors.  — 

v.3  ^alo  Alto,  Cfclif.  s Annual  Reviews,  1070. 

5/M  o. 

Includes  hiMiocranhical  references 
and  index. 

I .SEN  0-P2AV?inV3 
1.  Pcxaer  resources — Addresses,  essavs, 
lectures.  ?.  Friemv  conservation — 
Addresses,  essavs,  lectures. 

I.  Hollander,  .Tactr  m 

Son  Enlroy  Tecmnouxjies.  Amory  A Lo*uu 


Piaraon,  Richard  B. * 1834— 

Technician's  and  •xp*rla«nt«r'* 
guide  to  using  sun,  slnd,  sod  sstsr 
power  / Richard  E.  Pierson.  West 
Hyeckt  N.  T • 5 Perker  Put* 

270  p.  X 111,  I 34  cm. 

Includes  Index • 

i.  Solar  enerev.  1.  power. 
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This  book  is  written  for  experimenters  end  tech- 
nicians or  anyone  interested  in  building  electrical 
generation  units  powered  by  the  sun.  wind, 
water,  exercise  and  other  FREE  energy  sources 
Now  you  can  benefit  from  reduced  healing  and 
ckciric  bills  with  the  advantage  ol  having  a vir- 
tually unlimited  supply  of  fuel 

|l alike  mini  ol  Ike  intorm.lio 
Ike  atari et  today,  tka  guidebook  ghee  yo. 
easy  -lo-aaderstaad  explanation*  of  wrk 
as:  xpecUk  design  criteria;  material*  y 
build  yoar  own  e<|uipaienl;  and  ioetpeasoe 
poaeats  Ikal  yoa  caa  build  yourself 

What’s  more,  you  II  find  that  aU  of  the  design 
proems  handled  in  this  guidebook  are  treated 
from  ihc  standpoint  cf  MINIMUM  COST  * 
that  no  matter  what  -our  budget  may  Nr.  * mi 
,an  jom  the  elite  group  of  solar  experimenters 

AH  ECONOMIC  C0M°ARIS0H  OF  THREE  TECHN )».0CIES t 
pH0 TOVOLTAICS,  NUCLEAR  ROWER,  CO  - GENERATING 
ENGINES. 

Robert  Scott 

Environment,  Vol.  20,  No.  3,  April  1978,  p. 

11-12 

Three  d.fferent  moans  of  providing  atactricHy-photovoltalc  ca«v  co  generating 
engines,  and  nuclear  power  plants- are  compared  in  terms  of  the  delivered  cost  of 
the  power  produced. 
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ENERGY  AND  TECHNOLOGY 
Edward  Falck 

Public  Utilities  FORTNIGHTLY,  vol.  101,  no.  9 
April  1978,  p.  21-28 

Herrin  a renew  of  s nme  of  the  energy  technologies  of 
the  future.  In  broad  perspective,  hut  with  on  amount  of 
detail  necessary  for  meaningful  demonstration,  the 
author  describes  those  new  technologies  which  in  his 
judgement  hold  the  greatest  promise  for  ending  energy 
shortage < and  avoiding  goremment  rationing  of  energy 
< a supplies  nr  imposition  oj  user  (axes  to  discourage  con- 

sumption (or  hath).  The  result  is,  on  the  whole,  a 
refreshing  and  encouraging  prognosis  of  energy  abun- 
dance. 

rflr«>GY  MATERIALS:  A CLASSIFIED  LISTING. 

Library  Jour.,  v.103,  no. 1 , Jan. 1,1977,  p. 71-79* 

A listing  of  615  entries  from  17  publishers  dealing 
with  all  aspects  of  the  energy  question  from  alterna- 
tive sources  to  power  in  the  wind.  Included  are  31 
products  in  the  field  of  Audio/Visual.  There  are  also 
66  titles  appropriate  to  children's  collections. 

SAtfPF  Qjgrtorly,  v 10s  no  1 Oct 

19/8 

MATERIALS  APPLICATIONS  TN  AW»C D f**W 
SY$1F*S  Spv.Itl  1 S*u#  - 10th  Anniversary  Isscnl 

NF.W  1*FRSPF(TIYFS  ON  THF.  MATFRIAI.S  INTF-RFAFF 
W IT1I  T1IF  T11RFF  F-S  - F.NFRGY. 

FN  VIRONMF  NT.  ANI»  FMINOMH  S 16 


Donald  R.  Reiner 
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ri-irpon*te  flrvl  reveloprent  in  Alt-mar* 

tV  'tewart  H.  'terr**i  and  .’arm  1.  Carnm 


riretrir  fneiev  Alternative-.  AppmiMl  for  ilrv  York  rtate, 
tv  Hirtui  decker  anrt  Alvin  Kaufman.... 
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Purtiiv.  Alternative  Sources  of  fne-rev  into  rvmoer-tiw,  -j-. 
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the  impact  of  the  new  energy  technologies. 
Gerald  L.  Decker 

Mechanical  Engineering,  Vol.  99,  no.  5, 
May  1977,  p.  24-27 

According  to  an  authoritative  study,  U.S.  energy 
demand  n fhe  year  2000  waid  read.  185  (*jads 
if  historical  trends  were  to  continue.  That  s al- 
most 2 y2  times  present  use.  Probably  none  of 
the  so-called  "wonder  solutions" — solar  energy, 
geothermal,  burning  wastes,  coal  gasification, 
etc  — will  be  ready  for  any  meaningful  contri- 
bution by  that  date.  Only  by  intense  exploitation 

of  just  about  every  known  energy  source  (with 
special  emphasis  on  coal),  in  addition  to  con- 
servation of  energy  in  every  possible  way  can  we 
avoid  economic  stagnation  and  considerable 
change  for  the  worse  in  the  American  life- 
style. 
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1977  York  i Vmi  Noe tr and  Jteinhold,  (19771,  d974. 
252  p.  i ill.  ) 22  x 28  cm. 

Cover  title:  Alternate  natural  energy 
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IF  FOSSIL  AND  FISSILE  FUELS  FALTER  WE'VE  GOT... 
Robert  L.  Klaus 

. . . other  sources  of  energy  chat  might 
be  exploited  If  researchers  can  give  us  the 
technology  at  a price  we  ca*  all  afford. 

Exxon  USA,  Vol.  XVI,  no.  2,  Second  Quarter 
1977,  p.  7-11 
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CREATING  A WELCOME  FOR  AEROSPACE  ENERGY  TECHNOLOGY 
Jerry  Grey 

Astronautics  S Aeronautics 

Vol.  15,  no.  7/8,  July/August  1977, 

p.  44-53. 


HC  Banks,  Ferdinand  E. 

55  Sa*rci*y,  energy,  and  ecmrmic  nromess 

,B25  / Ferdinand  E.  Rank*.  — Lexington,  Mass, 

: Ia'jdngton  Brinks,  1977. 
xv,  200  n.  : ill.  ; 24  on. 

Bibliography:  p. 

Includes  index. 

The  fir.l  srvcn  chaplets  «»f  this  book  are  intended  as  an  easy  inli«>duc»Hm  10 
some  of  the  more  tmporlanl  aspects  of  energy,  enyirnnmeni.  dept  ruble 
resources,  and  ccowondt  development  The  last  chapter  contains  an  intnvlm  (n*t 
to  the  econometrics  of  pnmary  commodities,  which  should  interest  h«»lh 
students  of  economics  and  professional  economists  M«»st  of  the  material  in  this 
hook  is  suitable  for  supplementary  reading  in  various  courses  m economics,  the 
honk  could  be  employed  as  a teat 
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Includes  bibliographical  references. 
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CREATING  A WELCOME  FOR  AEROSPACE  ENERGY  TECHNOLOGY 
Jerry  Grey. 

Astronautics  A Aeronautics,  v.15,  no. 7/8, 

July/Aug. 1 977,  p. 44-97. 


Overcoming  resistance  to  advanced  energy  technology  and 
concepts  will  be  a principal  goal  of  the  meeting  of  the  electric 
utilities  and  the  aerospace  industry  in  an  Institute  conference 
next  month  in  San  Francisco 
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'FREE'  AND  RENEWABLE  ENERGY  SOURCES. 

Clare  E.  Wise 

Machine  Design,  Vol.  49,  no.  12,  May  26,  1977, 

p.  22-28 

Decisions  in  he  next  few  years  will  commit  the 
world  to  inventing  billions  of  dollars  in  energy 
facilities— investment  in  programs  with  vast  momentum. 
For  this  reason,  the  major  options  must  be  assessed  and  a 
long-term  combination  decided  upon  now. 

Free  and  renewable  energy  sources  are  high  among 
the  options  available.  Which  ones  show  the  most  > 
promise?  Which  are  being  most  heavily  funded?  What 
percentage  of  the  nation's  energy  demands  can  they  be 
exoected  to  supply  over  the  short  and  long  term? 

In  a series  of  articles  beginning  in  this  issue.  Machine 
Design  will  assess  the  potential  impact  of  wind,  solar, 
geothermal,  ocean,  and  bioconversion  systems  on  the 
nation’s  energy  future. 

PUTTING  ALTERNATIVE  SOURCES  OF  ENERGY  INTO 
PROSPECTIVE 

R.A.  Budenholzer  and  Zalman  Lavan 

IEEE  Transactions  on  Power  Apparatus  and 

Systems 

Vol.  PAS-96,  no.  4,  July/August  1977, 
p.  1190-1195.  The  present  United  Suict  cisciyy  cor.sumplton  pattern 

B Jiuuueil  and  a realistic  evaluation  of  the  vinous  energy  options  lot 
the  next  ten  to  thirty  yean  n presented.  In  thu  period  o«l  and  natural 
gas  will  essentially  be  exhausted  and  the  emphasis  will  most  likely  shift 
to  coal,  nuclear  energy,  solar  energy  and  synthetic  fuels  Other  alter- 
native energy  sources  should  also  be  drvrh^tctl  since  they  may  offer  ex- 
cellent solutions  to  specific  regions  Energy  conservation  a essential  and 
must  be  continuously  implemented  in  all  sectors  of  the  economy. 
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153  An  Introduction  to  energy  conversion,  v.x. 

.*27  Turbomachlnerv  / by  V.  Kadambi  and  Manohar 

v.2  Prasad.  — New  VorV  : Wiley,  cl977. 

vlll,  2R4  p. 

"A  Related  Preaa  book. 

Includes  bibliographical  references 

and  Index.  _ 

1.  Power  (Mechanics).  2.  Thermodynamica- 

I.  Prasad,  Manohar,  joint  author.  II. 
Title.  III.  Title  : Turbomachlnerv. 
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Institute  in  Washington.  P.l rrrinM> 
and  here  reports  his  conclusions. 
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Conference,  12th,  Washinotcr , 1977. 

Proaeedirrre  of  the  12th  Intereodety 
Energy  Conversion  Engineer  inn  Conference, 
Washincrbon,  D.  C.,  Aunust  2<t  throunh 
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American  Nuclear  Societv,  cl977. 
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Steering  Oarmittee. 
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anthro|>ology  and  engineering 
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WORLD  ENERGY  IN  PERSPECTIVE. 

John  W.  Simpson 

Public  Utilities  Fortnightly,  vol.  99,n  »»•  12*  June 
9,  1977,  P.  27  - 31 

the  economics  of  energy  growth 

Hamilton  Treadway  . 

Public  Utilities  - Fortnightly 
Vol.  100,  no.  6,  September  15,  19//, 

p.  9-18. 
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A7B  277901 

A senes  ol  « tides  concerning  pifspecn.es  lot  energy  pioduc 
bon  » piesented  See etti  aspects  of  devefoptng  netmnal  aid 
este. n.t.on.1  enesgy  polices  a.  outlined,  with  lefwenc  to  Eseope. 

U S . .topwi.  USSR.  Inds*.  .nd  Algeim  Prospects  lot  u .dopuig  new 
energy  sources  ham  oil  shVe  he..y  oil.  petroleum  iese..es  deep  sm 
otf.  cod  geulicetion.  hut  pumps,  .nd  rutsx.l  photosyntheut  we 
reviewed  S.C5. 


108 


j 


II.  FOSSIL  FUELS 109 

A.  General HO 

B.  Coal 126 

1.  Gasification HI 

2.  Liquefaction HO 

C.  Natural  Gas 202 

1.  Liquefied  Natural  Gas 202 

2.  Methane 236 

D.  Oil  Shale  & Tar  Sand 244 

1.  Mining,  Processing  & Conversion  251 

2.  Properties,  Analysis,  and  Composition  263 

3.  Environmental  Aspects  269 


109 


GENERAL 


TP  indcraoni  Larry  LaVon. 

630  Synthetic  fuels  froa  coal  J 

• AS2  overview  and  aaaeeaeent  / Larry  L. 

Anderson  and  David  A*  Tillean*  — New 
York  : Wiley,  cl979= 

*11,  158  p. 

"A  W 1 ley- Interact ence  publication." 
Includes  bl bl lographlcal  references 
and  Index. 

ISBN  0—471— 01 78 4- I ! *17.50 

1.  Synthetic  fuels.  I.  Tillean, 
David  A.,  Joint  author.  II.  Title. 
TP630.A52  662*. 66  79-17786 
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SYNTHETIC  FUELS  CHEAPER  THAN  OIL? 

Electric  Power  Research  Institute  journal,  vol  4, 
no  9,  November  1979,  p.  18-23. 


Yes.  says  an  EPRI  comparison  of  estimated  prices  from  mature 
commercial  plants  But  the  financial  incentives  to  build  those 
plants  will  also  determine  when  synfuels  become  the  best  buy. 


CM- 150.891  l979 

COSTS  AND  ECONOMIC  CONSEQUENCES  OF  SYNTHETIC 
FUELS  PROPOSALS.  (Heerlngs  before  the  Sub- 
c anal t tee  on  Synthetic  Fuel*  of  th*  Cowlttae 
on  th*  Budget,  U.S.  Senate.  96th  Congress, 
l«t  Session.  SeDt.S-6.1979).  Nov. 30, 1979.  137p. 
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Fuels  - Synthesis 
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SYNTHETIC  FUELS.  (Kept  by  the  Subcommittee 
on  Synthetic  Fuels  of  the  Committee  on  the 

^?9et:.U‘S*  Senat«.  Sept. 27, 1979).  1979. 
476p,  (Committee  Print). 
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l-e.d  The  electrical  Induction  heating  of  los*' 
deposits  pe-mtts  lov-rn-.t.  C -Con  produt  t or,  In  - Hu  or 
Petroleum,  natural  ga*  . coal  «o.  and  e lc: tr Id ty  on 
large  scales  Physical  and  chttglcal  data  and 
I j-rralory  Investigations  Indicate  the  technical  end 
economic  feasibility  of  the  processes. 
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A '"common  Da*l  a for  planning,  managing,  and 
all  enviromuental  aspect*  of  tha  enargy  program,  onuar 
DOES  )ur I aaict Ion  la  provided  by  environmental 
development  plane  ( EOP ) -men  identify  tna 
environmental  concern*  and  reeaaren  and  davalopmont 
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necessary  for  assessing  the  potential  environmental 
Impact*  and  mitigating  measures  associated  altn  an 
enargy  technology.  To  ensure  that  anv I ronmenta I . 
health,  and  safety  (EHASt  const  derat  Ions  will  D* 
addressed  adequately  In  the  technology  decision  making 
process,  the  EDP  (1)  Identifies  and  evaluates  Eh&S 
concerns;  121  defines  CHAS  restaren  and  related 
asses-jeents  to  e«aminc  or  resolve  1 1*  concerns;  13) 
provides  a coordinated  schedule  eltn  the  technology 
program  for  required  EhaS  research  and  development; 
and  | 4 | indicates  the  timing  for  environmental 
assessments,  env I ronmen t a 1 Impact  statement*, 
environmental  readlnass  document*,  and  safety  analysis 
report* . 


fuel  Conversion  and  its  Envi rorwnental  effect* 
By:  H.Gold  Walter  , J.A.Nardella  and  C.A.Voyal 


Chemical  Engineering  progress , i/ol . Z5.No. 3, Aug. 1979 
P.5J-6if 

The  oliiective  of  the  work  presented  in  this  article  wns 
to  determine  the  feasibility  of  siting  specific  conversion 
plants  at  given  locations  in  the  major  115.  cool  and  oil  shale 
lx  arms  rr;jions;  and  the  extent  of  the  environment.il 
impacts  thal  could  he  expected  from  local  v.vtrr  r-lr»t  i| 

•ite,  process  and  plant  deign  criteria.  Of  the  90  plant,  site 
combinations  studied.  4S  were  in  the  central  amt  eastern 
c«.  il  hearing  regions  and  42  in  the  western  coal  and  oil  abate 
bearing  regions.  The  plants  were  assumed  to  he  designed  so 
u not  to  waste  water.  Kffluenl  process  waters  were  assumed 
to  bs  reused,  and  different  cooling  options  were  selected 
based  on  the  availability  and  coat  of  water  Estimates  were 
made  of  the  total  net  water  consumed,  wet  solid  residuals 

goneraled.  and  the  coat  and  energy  required  for  water 

treatment  for  each  plant-oita  combination  and  then  gener- 
alised to  each  on*  of  the  major  U.S  coal  and  oil  shale 
bearing  region*. 

In  this  artirl*  the  data  on  summarized  for  a number  of 
L-unversion  processes  without  distinguishing  between  coal 
rank  or  coal  and  oil-shale  bearing  region  These  data  have 
[been  generalised  from  individual  plant  tile  results  Detail., 
of  the  complete  study  are  reported  by  Cold  and  Goldsteiii| 

III  and  1‘robstein and  Cold.  <21  


HEAVY  OIL-AN  UNTAPPED  FIND.  R.I.  Berry 

Chemical  Engineering,  vol  86,  no  16,  July  30,  1979 
p.  25-27. 


. resource  than  conventional 

JrKgTEvJ  Sl  has  been  held  back  by  extraction 
!n  jrocdssinn  problems.  But  the  economics  of 
Eduction  J recovery  .re  l»cr««ln.,l» 


attractive. 


FINANCING  NEW  ENHlGY  SOURCES 

R.  A.  Moon,  C.  E.  French  and  B.  E.  Byington 

Chemical  Engineering  Progress,  vol.  75,  no.  12, 
Dec.  1979.  PP*  13-16. 


EVALUATION  OF  USB  OF  SYNGAS  FOR  COAL  LIQUEFACTION. 

R.  F.  Batchelder  and  Y.  C.  Fu. 

Process  Design  and  Development,  vol  l8,  no  *»,  October 

1979,  P*  59*»-59«. 
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FOSSIL  FURL  ATTD  ADVANCET  SYSTEMS  DTVT3T0N. 
Electric  TV<wer  Ferearcb  Institute  journal,  vnl  4, 

no  i.  January /February  l r*  37-^l» 


SYNTHETIC  FUELS  ORAW  DEFENSE  FOCUS.  David  R.  Grffiths 

Aviation  Week  and  Space  Technology,  vol  111,  no  9, 
August  27,  1979,  p.  19-20. 


WHICH  BOTTOM  LINE? 

Reuel  Chinnar  & Mrir  Shlnnnr 

Chan  tech,  Vol.  8,  No.  7,  July  1978,  p. 

4l8-4?3.  (;Urrcn«  conventional  wisdom  says  that  the  prise  of  syn 
thctic  fuels  and  especially  the  investment  associated  with 
them  arc  prohibitively  hiph  That's  not  necessarily  so 
Here  we  show  why  developing  synthetic  fuels  is  not  in- 
trinsically more  expensive  than  is  finding  oil  ami  gas 
We  ll  demonstrate  that  the  apparent  high  price  of  coal- 
derived  fuels  is  due  mainly  to  differences  in  lax.  account- 
ing and  legal  practices  This  is  an  important  general  con- 
cept. that  is.  that  cost  of  energy  is  under  public  control 
through  the  Congress  t 


TP  Prohwtwtn,  Ronald  P. 

3^0  later  in  aynthetle  furl  production 

• P76  t ho  technology  and  alternntlvm  / 

Ronald  F.  Probntaln,  Dnvld  Coldnteln 
and  Harris  Gold.  Caabrldgr,  Masn.  ! 
HIT  Prenn,c!978. 

ill,  296  p.  t III.  ; 23  ra.  pbh 

Includes  blbl lographlen  and  Index. 

1.  Synthetic  fuel  Industry  

•ator-supply.  2.  Synthetic  fuel 
Industry  taut*  disposal.  I. 


POWER  IN  PILL  FORM  » * T?t9"  "3^1  Hin 

Mark  D.  Zimmerman  loccelul  kicr  and  needs  il  m 

Machine  Design  a hurry,  consider  systems 

Vol.  50  no.  5 March  9 powered  by  a rochet-type 

d.  86-89  17  7?  nmoniiani  Small  capsules 


propellant  Small  capsules 
or  cartridges  of  solid  fuel 
act  faster  and  with  more 
muscle  than  practically 
any  other  common  power 


C„T  S*  S.^ter.. 

inn  Engineering 


pp.  67-69. 

One  of  man  s oldest  fuel*,  coal,  has  been 
combined  with  on  of  his  newest.  Jet-A.  lo  run 
a diesel  research  engine.  W hile  power  ano  fuc 
consumption  characteristics  look  promising, 
problems  with  fuel  system  clogging  preclude  a 
full  assessment  of  this  potential  alternate  fuel 


THE  FUEL  SITUATION 
Robert  B.  Parke 
Flying 

Vol.  102  no.  3 
p.  43-49 


March  1978 


How  much  avi at i on  fuel  wc*1l  have  tomorrow,  where 
its  coming  from,  what  we  It  nay  for  it,  and  how 
to  make  the  best  use  of  it. 
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Electrical  Induction  heating  of  solid  tossi I <ue<»  in 
situ  - Soma  estimates 

A / f I SHE  8 . S T f A A : A/CF.  T.  Fisher's  Sons.  Ltd.. 

Mont  real.  Canada  I 

Speculations  in  Science  and  techno  logy . voi  I.  Dec. 
1978.  p 44I-4SI . 

/•FOSSIL  FUELS/  'HYDROCARBON  FUEL  PROOUCF  ION/'  INDUCTION 
HEATING 

/ CLEAN  ENERGY/  ENERGY  TECHNOLOGY/  GE01HERKAI 
RESOURCES/  MATLRIALS  RECOVERY 
( Author  I 

It  is  believed  that  the  world  has  adequate  i cse< ves  of 
solid  fossil  f u; 1 * to  supply  It  with  energy  and 
Petrochemicals  for  centuries.  A proposed  In-situ 
technique  for  high  yield  low-cost  clean  exploitation, 
electrical  Induction  heating.  Is  desertped.  This 
method  consists  of  shafts  and  tunnels  encompass i ng  the 
fuel  deposit  drilled  from  the  surface,  with  electrical 
Conductors,  forming  a coll  that  may  Oe  a kilometer  or 
more  In  diameter,  threaded  through  these  openings.  A 
large  alternating  current  passed  t tiroujh  the  coll  sets 
up  alternating  electric  and  magnetic  fields  In  tha 
solid  fossil- fuel  deposit.  These  fields  Induce 
currents  In  the  electrically  dissipating  material. 
These  currents  then  neat  the  material  so  that  the 
energy  content  of  the  fuel  can  oe  Drought  to  the 
surface  in  the  form  of  gaseous  hydrocarbons , steam,  or 
hot  gas  to  be  utilized  there  by  conventional  methods. 
This  process  may  double  or  tripi#  the  recovery  rates 
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Substitute  fuels  and  development  of  recovery  mc-thous 
A/8RUSSET.  H.  PAA:  A/IPons  VI.  University  Ecolo 
Central  < des  Arts  et  Manufactures.  Paris.  I I'dficc  | 

In;  INOVA:  Industrial  Innovation.  Conference.  Paris. 
France,  dune  13-17.  1977.  Proceedings  Volume  3. 

(A79  41801  17-441  Fans.  Minister©  de  I*  Industrie. 
1976.  p.  193-200.  In  french. 

/•ENERGY  SOURCES/ ‘fossil  FUELS 

/ BIOMASS/  BITUMENS/  CARE0N/  ENERGY  TECHNOl  OGY  / 
EVALUATION/  SHALE  OIL/  fAR  SANDS/  WASTE  UTILIZATION 
B.d. 

After  a brief  discussion  of  the  gene,  al  energy  problem 
(l  e..  the  depletion  of  conventional  fossil  fuelsl. 
the  paper  examines  the  development  of  substitute 
energy  sources,  including  oil  shale,  bituminous  sands, 
bituminous  senists.  coal,  biomass,  and  urban  waste. 
Techniques  for  the  -economic  evaluation  cf  such 
substitute  Fuels  are  briefly  discussed  and  carbon  Is 
examined  as  the  principal  ‘energy  vector*. 
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UTTL:  Perspectives  on  energy  Issues.  Ideas,  and 

environmental  dilemmas  /2nd  edition/  - - - Book 
AUTH:  A/RUEDl SI L I . L.  C.;  B/f I PEhAUGH , U.  W PAA: 

A/ ( Toledo.  University.  Toledo.  Onloi;  8/ (W I scons  In . 
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New  York.  Oxford  University  Press.  Inc..  1978  603  p 

( Fcr  Indtviikial  items  see  A79-I7647  to  A79-I7649I 

ABA:  G.R. 

ABS:  Fossil  fuel  energy  sources  are  considered  along  with 

nuclear  fission  as  an  energy  source,  alternative 
energy  sources,  conservation,  life-styles,  anu  energy 
policy  for  the  future.  Attention  Is  given  to  boundary 
cunuittons  in  energy  and  ecology.  nralth  effects  of 
energy  production  and  conversion,  energy  use  In  tne 
U.S.  food  system,  tne  economics  of  the  energy  problem, 
a survey  of  wurld  energy  resources,  cca I conversion 
technology,  the  Impact  of  technical  advice  on  tne 
choice  for  nuclear  power,  nuclear  piaer  generation. 
1mpa<  ts  of  the  nuclear  energy  Industry  on  human  health 
and  safety,  tne  toxicity  of  plulonua  ano  some  other 
actinides,  security  Implications  of  alternative 
fission  futures,  cost  escalation  In  nuclear  power  tne 
prospects  fee  fusion,  solar  energy,  solar  neatlng’ano 
cooling,  solar  power  hom  satellites,  oil  Shale  and 
the  energy  crisis,  geothermal  energy,  and  i he 
potential  f nr  fuel  ccnservat ion. 


PEAT  FOft  FUEL : DEVELOPMENT  PUSHED  BY  BIG  CORPORATE 

FARM  IN  CAROLINA. 

Sdence,  v.199,  Jan. 6, 1978,  p. 3 3 - 34. 

Interest  in  development  of  peal  depov  plcmeni  an  exlraordtnanly  amhftwius  pri 
Ms  av  an  enctgy  resource  lias,  until  Ihe  sale  undettaking  lo  convert  Luge  tract* 
last  year  or  two.  been  vonccnlralcd  in  of  swainpy . hiushy  terrain  lo  produv live 
Ihe  Midwest  Unrarr.  12  December  fared— d Hui  since  IV7S  I irsi  Colony 
1975).  whcie  the  peat  hogs  are  much  has  been  developing  pLins  lo  lurn  ihe 
more  extensive  than  those  found  in  most  peal  lo  its  advantage  by  mining  il  as  lucl. 
other  parts  of  Ihe' United  Stales.  Bui  a either  lo  he  hunted  directly  lor  genet  a 
new  center  of  initiative  is  now  rapidly  imn  of  cicciriciiy  or  converted  to  syn- 
emergtng  in  eastern  North  l aroh.ia — thclic  gas 
pcai  development  (here  would  com- 
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MAJS  /-AIR  POl LUT I ON/ * COWBUS 1 1 ON  COMTROl/* ELECTRIC  POWER 
PLANTS/*ENf  RGY  CONSUMf’t  ION/*f  NVIRO’.CENTAl  CONTROL/* 
fOSSIL  fUElS 

MINS:  / C'Jf/BUS  T I ON  PROOUC1S/  ENERGY  TECHNOLOGY/  EUEl 

ccmmsTioM/  stiam  urbihes/  sultur  dioxides/  waste 
cnew.y  utilization 

ABA:  B .J. 

ABS:  R • stilts  are  presented  of  e detellel  study  of 

env  I ri  .nment.tl -conlro  I ermrgy  rrqii  I r «-»#en  t s for  the 
fossil  fuel,  steam  electric  generating  Industry.  The 
Study  represents  e significant  Improvement  In 
estimates  of  energy  u'i  because  It  Is  based  on  real 
data  from  a large  snmule  of  pra»er  plants,  the  final 
result  of  the  study  is  that  energy  <<se  for 
env  Imminent  at  control  In  this  Industry  will  be  between 
IX  ciul  2r.  of  total  United  States  ei  orgy  consumption  by 
1 98 i.  Cons' derat  ion  is  also  given  to  the  relative 
Importance  of  various  regulatory  areas  and  to  control 
system  options  which  lead  to  significant  energy 
savings. 
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UTTL:  Prospects  of  thermionic  power  systems 
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Technnl ogy . Jet  Propulsion  laboratory.  Pasadena. 
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In:  Intersoclety  Energy  Conversion  Engineering 
Conference.  I3lh.  San  blego.  Calif.,  August  JO- JS. 
197a.  Proceedings . Volume  3.  |A7<t  ICOOt  01-441 
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SOLAR  Mr  ATI NG/  SVSIEKS  ENGINEERING/  THERMIONIC  POWIR 
GENERATION 
ABA:  S.D 

ABS:  Potential  thermionic  pewer  systems  lor  space  or 

terrestrial  applications  ore  described  so  that  the 
development  goals  can  t>e  clearly  Identified.  The 
thermionic  power  systems  considered  are  a space 
nuclear  power  system,  a fossil- fuel  thermionic  topping 
steam  power  system,  a »nl»r  thermionic  topping  steam 
power  system,  and  advanced  Systems.  Attention  «s  given 
to  a discussion  of  the  current  status  of  technology 
development  In  thermionic  converters  and  associated 
fitments  In  power  Systems.  Future  prospects  of 
thermionic  power  systems  are  also  discussed.  It  is 
concluded  that  thermionic  conversion  has  a great 
potential  for  a variety  of  applications. 
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MINS  / COAL/  CRUDE  Oil/  DEPICTION/  IAPTm  RESOURCES/ 
ESTIMATES/  NATURAL  GAS/  RESOURCES  MANAGEMENT 
ABA:  Author  ( ESA  | 

ABS  Three  independent  studies  assessing  fossil  fuel 

resources  and  reserves  nf  coal.  nil.  and  g.»s  w<th 
the'r  possible  mavlmum  production  until  JOJO  are 
presented  Estimates  arid  predict  Ion  i are  based  un 
t»rhnlcal  and  economic  torsliPra: Ion*.  I hi  I 
e«oli.d>  political  one-.  Ilmsr  asoects  are  put  into 
prospective  with  the  current  thlnVin^  of  the  • ijority 
of  evperts  In  this  field  and  used  to  rst  ihitr  - n« 
possible  future  produ*  t 'on  in  relation  to  «**-mand 
scenario  for  the  world  *n  the  year  2030  Ri  -.u'ts  and 
conclusions  drawn  are  considered  to  be  ions«rv«li»e. 
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ABS:  The  fossil -fuel  Investment  required  to  build  and 

install  a solar  heating  or  cooling  system  is  estimated 
In  terms  of  the  average  energy  needed  to  fabricate 
various  ran  materials  and  pro<V»ct»  as  v« 1 1 as  the 
energy  assignable  to  labor.  It  Is  found  that.  In 
general,  the  energy  Investment  for  e flat -plate 

f luldheat ing  collector  system  Is  atout  I * million 
Btu/sq  ft  and  that  the  payback  time  for  this  is  10  4 
yr.  assuming  an  average  collector  efficiency  of  0.3S 
and  neglecting  ma inten.ince  costs.  !t  Is  suggested  that 
this  energy  payl>ack  time  Is  unacceptable  since  not 
much  fossil  fuel  Is  saved  and  that  less 
energy- intensive  materials  be  employed.  Some 
I ov- energy  solutions  art  discussed.  Including  concrete 
tolar  collectors,  concrete-bloc*  air  heaters,  anq  clay 
and  ceramic  collectors.  It  Is  ccnCliAlcd  tnat  the 
energy  cost  for  a ceramic  collector  produced  elth  the 
aid  of  a closed-circuit  furnace  is  around  4000  Btu/sq 
ft.  ■Mch  is  loe  enough  for  solar  collectors  to  be 
used  to  pc»'-r  the  collector  manuf ac tur I ng  facility. 
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•his  paper  reports  the  results  at  to. 
studies  o#  geothermal  1.  •h«rm)a/,l<isic 

• ncorrorat  ing  fossil -fired 

»-o  stage  Systems  are  covered  fUa?}*^'  °M' 
have  then  Included  to  «.<  to  .a..  < **,,-tic  a--taiptions 

d"  the  basis  of  a . »ys terns  a<  e < v<iM|M 

— «t .» fL^  ^.TfoisTr<>r’',,c 

geothermal  rowr  Dial  1 . nil  Aucerhe.it  hybrid 

•«•*">•«  <~r^;r,2.T  - 

For  a vide  r.og,  Cf  operatlnq  «co,r*«"<m»l  plants 

consideration  vneneve.  lossM  ^ ' ‘ ‘ “T*  « «*  *'ve 
resource,  ar.  ,0una  1 n r..L,n^  * 
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This  uthJated  blol  l.igrjphy  contains  214  abstracts 

to  •»•«>' log* -Phi,,,  state-of-the  art  revises 
"Cali  Aorv.ys  on  various  aspects  of  fossil 

uels.  *lnd.  solar  energy,  hydrogen,  geothermal 
energy  nuclear  energy  and  batteries  are  presented 
*e.  citation*  pertain  to  electric  po-er  * 4 
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Current  arvo  projected  fuel  costs electric  rate 

schedules  and  projected  costs  of  fossil,  synthetic, 
and  nuclear  fuels 

Office  of  Technology  Assessment.  Washington.  0.  C. 

AVAIL.  NT  IS  SAP:  HC  A9'/Mf  AOt  ; HC  SOO 

In  Its  Appl.  Of  Solar  Techno  I to  Today's  Energy 

Needs.  Vo 1 . 3 p 37-39  I SEE  N79-  14510  OS-44, 
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FORECASTING /•FOSSIL  FI'E  I S/'NIICLE  AR  FUf  IS/  ’SYNTHETIC 

fuel  vi'imnf  s 
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ARM 

Residential  cuiiuiMr  prices  for  natural  gas.  heating 
Oil.  and  electricity  vary  stqni  f icaut  ly  .n  different 
parts  o*  the  country  Futuie  Pr  |r  cs  nil  I ■ V I «-nil  on 
Ml  the  cost  of  developing  end  p-r.docina  domestic  fuel 
resources:  <31  the  price  of  *»po- ted  fuels:  Ui  The 
cos*  of  producing  synthetic  *uel  sub-.t  l tulcs . |4| 
c » lerna I 1 1 les  such  as  environmental  regulations,  and 
• 51  erpllclt  and  Implicit  regulatory  li-o.n-t  Confident 
estimates  In  these  areas  simply  are  not  possible 
although  a large  number  of  the  estimates  can  be 
supported.  The  predicted  future  price  of  fuel  can  have 
a strong  Influence  on  both  private  and  public 
decisions  about  solar  energy  Investments  In  solar  and 
ether  conservation  equipment  mill  appear  «o't 
attractive  if  energy  prices  ore  evpoctcd  to  rise 
sha-'ply  Instead  of  remaining  constant  or  Increasing 
gradua I I y . 
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UTTl:  High- temperature  ovldiycr  pr .'prater  ...  for  fossil 
fuel  *HC  energy  conversion 
AUTH:  A/HALS.  F.  A:  B/VOLOVIK.  A.  V. 

In:  0t«n-cycla  mv*gne|ohydrod/rv*mle  electrical  pO>»r 
generation  IA79-1647H  14-761  Argon n*.  !••..  *rOorr» 
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ABS:  Combustion  air  preheating  In  oT«-h-C*cle  fossil-fuel 

Mho  energy  conversion  systems  c»n  14  ac-omplished 
Through  |n«  u- e of  dtr.-ctly  nr  Indirectly  fired 
heaters.  Preh, alee  subsystems  are  discussed  relative 
to  types  of  preheaters,  system  requirements  «ng 
controls,  and  materials  regul rement s The  design 
elements  of  high  - tempe- ature  prehea.er  subsystems  are 
described  Including  analysis  Rftd  design  of 
regenerators  of  different  types,  ad  air  preheaters 
under  development  In  the  united  States  and  the  Soviet 
Union.  Eaperlmental  results  for  directly  and 
Indirectly  fired  regenerators  »*  »o  1 1 as  for 
direct ly- f i red  recuperators  are  summarized. 
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UTTl:  From  oil  and  gas  to  alternate  fuels  - the  transition 
In  conversion  equipment 
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A6S:  The  paper  Outlines  a sl-ateov  fo*  a smooth  tram  -ti-jn 

from  oil  and  natural  oas  to  alt*. rat.  » j.  Is  fowt.ng 
on  the  areas  of  conversion  end  IrrnTaisvite  tfe- 
Strategy  IS  based  on  a ronslderat i on  ol  i*m  four 
market  sectors:  electric  utilities.  tr.sn-iw*  t.. ; t.jm. 
Industry,  aiyj  rnmmcrc  a l/res  • ch  n*  I al  I n. 
studied  in  tarn*,  of  th-*‘r  tec  mo'ogy  git  .w,>  .»  u* 
driving/retarding  forces.  A near-term  st-a-or,  •- 
suggested  for  the  utilities.  involving  dev*  Irgr-ni  of 
technology  for  clean  rerbust  'On  of  coal  ang  <x  «e  < op  I rvg 
hlgh-ef  f tclency  gene-atlon  equipment  t-ivi-j>jrVlie 
requires  near-term  efforts  on  efficiency  The  plan  foe 
Industry  Involves  vasle  energy  reduction  and  pro.  e ,s 
ef f tc lency 
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ABA:  | Author ) 

ABS:  After  explaining  the  economic  criteria  and  methodology 

Which  the  Energy  Research  and  Develcpment 
Administration  Is  developing  to  evaluate  fossil  energy 
technologies,  this  paper  considers  the  role  and 
preliminary  results  of  process  economic  comparisons. 
Implications  of  preliminary  cost  estimates  of  hlgh-Btu 
Ossification  and  liquefaction  processes  and 
sensitivities  are  explored.  Analysis  Indicates  the 
projected  product  selling  prices  are  greatly  affected 
by  the  method  of  financing  and  raw  raterial  costs. 

Also  examined  are  potential  Inpacts  of  reduction  in 
capital  requl rements.  determination  of  coal  feedstock 
specifications,  reliability,  transportation  and 
distribution  of  coal  conversion  prockicts.  and 
modi f Icat Ion  of  liquefaction  product  specifications. 
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ASA.  ERA 

ABS:  Research  programs  In  fossil  energy  were  reviewed  with 

brief  descriptions,  budgets,  etc.  Discussions  related 
to  the  capabilities  for  such  research  of  national 
laboratorias.  universities,  energy  centers,  etc.  are 
presented. 
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IBS:  Factors  Influancing  ecosystem  effects  of  ale 

pollutants  from  major  fossil  fuel  eorrgy  sources  were 
Investigated,  chemical  speclallon  of  major  effluents, 
the  variations  In  source  term  associated  with  type  of 
source,  and  other  factors  which  influence  the 
character  I si les  of  the  effluent  at  the 
sou-ce/atmosphere  Interface  were  discussed.  The  major 
current  and  potent  Id  I sources  of  energy  - oer I ved 
pollutant  burdens . and  projected  future  patterns  of 
energy  production  were  reviewed.  In  addition,  ‘actors 
controlling  transf ormat ion  of  pollutants  d».rlnq 
atmoseharlc  transport  wera  described,  the  most 
critical  controlling  factors  were  Identified,  as  were 
the  major  effluent  constituents  for  which 
transfo'-mat  Ion  was  most  significant.  The  chemical 
species  which  ultimately  *each  the 

almosphere/vegetat Ion  Interface  were  described  with 
recard  to  their  relative  potential  for  effects  on 
terrestrial  ecosystems. 

ESTIMATES  OF  OIL  AND  GAS  POTENTIAL. 

Ralph  W.  Garrett 

CEP  - Chemical  Engineering  Progress,  vol.  73, 
no.  6,  June,  1977,  page  31-33. 

Exxon's  production  forecast  is  lower  than 
recent  government  predictions  because  the 
company  is  less  optimistic  about  future 
economic  incentives. 
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SAP:  HC  A02/MF  AO I 

ABS  The  conversion  of  domestic  coal  raSOurces  Into 
*BS-  env I ronmenta? I y and  socially  acceptable  substitute. 

for  Oil  and  natural  gas  Is  considered,  '"processing 
fossil  fuels,  the  plant  sue  needed  for  accept au.e 
economics  IS  very  largo.  Capital  requirements  -r- 
therefore.  large  and  the  time  from  concept ,K^J£ 
to  capacity  operation  and  process  evaluation  •»  '?!!** 
The  need  for  demonstration  plant  as  an  lnter«^d..“ 
step  be t ween  me  pilot  Plant  and  the  co-~rC  .1  P -«» 
is  outlined  The  program  encourages  private  Industry 
lo  oecomC  -.«ustrlal  pa.  tners  -ho  direct  Project  and 
share  the  risks  and  costs  of  demonst rat  I ng  unproven 
but  potentially  viable  fossil  energy  conversion  “"d 

o,1  lu-tion  technologies,  ^h.  Industrial  Partner 
directs  all  design,  construction  and  operation^ 
Demonstration  plant  projects  In  the  program  areas  o 
fuel  gas  $na  pipeline  *p#  d«»crlo«a. 
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MANAGEMENT 
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UTILIZATION 

ABA.  ML. 

A6S:  Par,  ly  because  of  large  fluctuations  In  iiemand.  The 

replacement  of  oil  ami  nas  fuels  current *y  u*  cd  »o 
hea,  buildings  In  the  UP  by  nuclear  generated 
electricity  would  see«  lo  require  the  construction  of 
about  2 SO  GW  of  additional  capacity  by  the  end  of  the 
century,  which  does  not  seem  feastole.  II  short-term 
(ISO-hour)  energy  storage  in  the  form  of  h«  at  Is 
developed  to  a sufficient  e«tent.  the  general i ng 
capacity  required  to  fulfill  peas  demand  Could  be 
reduced  by  half.  With  the  sane  amount  of  .short -term 
storage,  however,  other  sources  of  energy,  obtained 
from  wind.  wave.  cr  tidal  power,  might  t>cro*<  vl.iblo 
alternatives.  It  Is  suggested  that  the  value  of  North 
Sea  oil  and  gas  to  the  chemical  industry  Simula  lead, 
for  economic  reasons,  to  an  early  reduction  In  tneir 
consumption  as  fuel. 
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ABS:  In  an  effort  to  achieve  timely  o»*erc'.alliation. 

EROA/Fosstl  Energy  has  developed  me  Performance 
Assurance  System  |PASI.  a technique  for  reducing 
uncertainties  In  the  vconoalc*  of  proposed  processes 
and  improving  plant  and  component  operability.  PaS 
aids  the  decision  making  functions  of  I RD*  program 
managers  *.nd  industrial  con tree  to- s through  systematic 
application  of  standardUeo  data  collection  and 
e«change  procedures,  analytical  metnods.  matnematlcal 
models  and  Inforpiatlon  transfer  techniques  1ms  paper 
reviews  the  status  of  PAS.  emphasizing  objectives, 
approach,  benefits,  and  Implementation. 
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ABA:  Author 

ABS:  Results  show  that  new  hybrid  Systems  utl  Hying  fossil 

fuel  augmentation  ef  solar  energy  can  provide 
Significant  capital  and  energy  r-jst  benefits  when 
Conpared  with  solar  thermal  systems  requiring  thermal 
storage.  These  benefits  accrue  from  a reduction  of 
solar  collection  area  that  results  from  both  the  use 
of  highly  efficient  gas  and  combined  cycle  energy 
conversion  subsystems  and  elimination  of  the 
requirement  for  long-term  energy  storage  Subsystem*. 
Technical  feasibility  and  fuel  savings  benefits  of 
solar  hybrid  retrofit  to  existing  f osst  I - F > red . «j.as 
and  vapor  cycle  powerplants  was  confirmed;  however, 
economic  viability  of  steam  cycle  retrofit  was  Found 
to  be  dependent  on  the  thermodynamic  and  operational 

characteristics  of  the  existing  powerplant. 
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ABS:  Critical  energy  problems  were  surveyed  based  on  energy 

supply  and  utilization.  Area  with  highest  severity 
were  the  North  Central,  and  the  west  South  Central, 
the  Middle  Atlantic,  the  South  Atlantic  and  New 
England.  The  following  near-term  technologies  are  most 
likely  to  have  a major  Impact  on  the  supply/demand 
energy  characteristics  of  the  regions:  direct 
combustion  of  coal  In  atmospheric  fluidized  beds; 
low-Btu  gas  from  coal  for  power  generation  and 
combined  cycles:  power  plant  technology:  hlgh-Btu 
gasification  In  entrained  and  fluidized  beds:  Inproved 
railroad  coal -handl I ng  facilities:  direct  combustion 
by  fuel  substitution;  low-Btu  gas  for  process  heat; 
Improved  underground  and  surface  coal  extraction 
techniques,  coal  slurry  and  coal-gas  pipeline 
transport  systems:  end  conservetlon  in  the 
resident  1 a I /comment ca I and  vehicular  transportation 
sectors. 
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ABS:  The  Issue  of  how  higher  fuel  prices  and  conservation 

will  change  economic  growth  a no  fuel  use  at  state  and 
regional  levels  Is  addressed.  The  assembly  gf  detailed 

and  consistent  data  on  fuel  use.  cross-sect lonal 
regressions  on  that  data,  and  extrapolation  of  fuel 
requirements  for  1990's  economy  are  discussed. 
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Work  was  performed  on  opdating  the  Study  of  the 
State-of-the-art  of  Instrumental  Ion  for  fo*-si  I 

«nn°"?hr®t'0n.plantS  ol  azn-Hov 

and  other  on- line  Instruments  for  FDP 

analysis  for  FDP . and  organ.zat.on  ofa 

testrf^c?!?l'°n  an<5  COn,ro'  ,0r  fDP ■ A *rluTgas  Ho- 
ttest facility  under  construction  lor  mstnww-nt 

development,  testing,  evaluation,  ana  ca ' lur;,t  10*1  is 
described.  The  development  von,  for  several ZlTf  \L 
and  other  on-line  Instruments  Is  described  ar0ustiC 

IctTH  Ton  ^P<,c'*'ve  t,cn‘'*7  flo-meter.  natron 
activation  flowmeter  and  composition  analysts  systom 

o0uCa.  • 

ana  capacltlva  liquid  Interfax  level  meter. 
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UTTl:  Options  for  the  conversion  of  fossil  fuels 
AUTH:  A/GORflOWSKI.  E.  d.  PAA:  A/IE*xon  Research  and 
Engineering  Co. . Linden.  N.d.l 
i In:  Energy  and  the  environment:  A risk  benefit 

* approach,  hrw  York,  and  Oxford.  Perqamon  Press.  1976. 

p.  185-204;  Discussion,  p.  204-206 
MAOS  /‘COAL  UTIll/AT I ON/ * COs I ES T I MA T E S/ *ENF RGV  TECHNOLOGY 
/•FOSSIL  FUELS/ ’HYDROCARBON  FUtl S/ • SYNTHE T IC  FUELS 
MINS  / AIR  POLLUTION/  CLEAN  ENERGY/  COAl  GASIFICATION/ 
ENERGY  CONVERSION/  SHALE  OIL/  SULFUR  DIOXIDES 
ABA.  C.K.D. 

ABS:  An  overview  of  options  available  for  the  development 

of  oil  shale  and  coal  resources  Is  presented. 

Available  sources  arc  estimated,  and  technological 
problems  associated  with  their  utilization  are 
discussed.  Cool  gasification  and  the  production  of 
synthetic  fuels  from  synthesis  gas  are  considered, 
together  with  the  hydrogenat i on  of  coal  to  make  ItQuid 
hydrocarbons.  The  conversion  of  coal  to  electricity  is 
discussed,  with  special  attention  to  the  problems  of 
sulfur  dioxide  pollution  and  of  waste  heat.  Cost 
estimates  for  different  fosslle-fuel  conversion 
options  are  presented  and  compared 
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UTTL:  Failure  analysis  and  ‘allure  Prevention  in  electric 
pc».er  systems  TLSP-  Final  Report 

AUTH:  A/RAU.  C.  A..  JR . ; B/L’ESUNER.  P AS.  ; C/tGAN.  G R.; 

D/dOHNSON.  D.  P.;  E/T  E TELMAN . A.  S.;  F/BtOk£R.  0.  G. 
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COPP:  Failure  Analysts  Associates.  Palo  Alto.  Calif. 

AVAIL  NTIS  SAP:  MC  A12/MF  AOl 
Sponsored  by  CPRI 
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ABS:  Present  and  potential  problem  areas  have  boon 

Identified  both  by  development  of  an  improved 
computer  I zed  data  base  of  ml  I »unct Ions  u nuclear 
power  plants  and  by  detailed  «v»i*  I lurgic.:  • and 
mechanical  failure  analyses  of  selected  problem-. 
Mathematical  methods  have  also  been  dove  .«>t««-d  to 
describe  and  analyze  the  stal'st-ral  variations  . n 
materials  properties  and  Ir.  tcurp-ment  loading,  and 
uncertainties  In  the  flaw  size  that  might  ho  paused  by 
guality  assurance  systems.  These  new  methods  have  been 
combined  to  develop  accurate  failure  rate  predict  Ion* 
based  upon  probabilistic  fracture  .mechanics. 
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UTTL:  Net  energy  analysis:  An  energy  balance  study  of 

fossil  fuel  resources.  Summary  report 
CORP:  Colorado  Energy  Research  Inst..  Golden.  AVAIL. NTIS 
SAP:  HC  AO 4 /MF  A01 

MAJS:  /'ENERGY  CONSUMPT ICN/ • ENE RGY  POL  I C Y/ * ENE RGY  SOURLES/* 
FOSSIL  FUElS/’PRODUCT ION  ENGINEERING 

MINS:  / COAL/  CRUDE  CIL/  ENERGY  REOUl RtMf NTS/  INDUSTRIAL 
ENERGY/  NATURAL  GAS/  OIL  EXPLORATION/  SHALE  OIL 

ABA : GRA 

ABS:  Industrial  energy  production  In  fossil  fuels  Is 

examined  with  emphasis  on  the  Western  United  States 
Complete  direct  and  Indirect  energies  which  must  be 
used  to  produce  energy  from  fossil  fuels  are  included. 
These  cover  direct  and  indirect  energies  which  drive 
or  subsidize  the  production.  Included  are  also  those 
energies  seguestered  In  materials  needed  to  build  and 
operate  the  Industrial  production  and  transpor tat  Ion 
facilities  which  either  directly  or  Indirectly  are 
necessary  for  energy  production.  All  steps  In  bringing 
fossil  fuels  from  reserves  In  the  ground  to  the  point 
of  end  use  are  considered  (explorat ion.  extraction, 
conversion,  and  t ransoor tat  I onl . 
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UTTL:  Why  solar  energy  advantages  over  fossil  fuel  and 

nuclear  energy 
AUTH:  A/NEwfON.  A.  fl. 


(American  Society  of  Heating.  Refrigerating  and 
Alr-Cnndl t toning  Engineers.  Annual  Meeting.  Seattle. 
Wash.,  dune  27 -duly  I.  1976.1  ASHRAf  Transact  Ions . 
vol.  82.  pt . 2.  1976.  p.  379- JH4. 

MAJS:  / * CLEAN  ENEPGV/’ENLRCf  SOURCE S/*ENf RGY  TECHNOLOGY/* 
SOLAR  ENERGY/* TECHNOLOGY  ASSESSMENT 
MINS:  / OCMESTIC  ENE RGY/  FOSSIL  FUELS/  NUCLEAR  ENERGY/  SOLAR 
HCA11NG/  THERMAL  POLIUIION/  WINOPOktR  UTILIZATION 
ABA:  B.d. 


ABS:  The  advantages  cf  solar  energy  over  fossil- fuel  and 

nuclear  energy  are  discussed.  Attention  Is  given  to 
energy  reserves  and  tnc  rate  cf  use.  and  the  effects 
of  thermal  rxjllutlon.  The  following  uses  and  aspects 
of  solar  energy  are  examined  solar  heating  of 
buildings,  direct  conversion  of  solar  radiation  to 
electricity,  wtndpnwer  utilization,  solar  cooling  of 
buildings,  and  solar  energy  for  the  rapid  controlled 
growth  of  algae  and  other  plants. 
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UTIL:  Be»ef I t -cost  evaluation  of  the  ERbA  fossil  energy 
combustion  and  advanced  power  development  program 
AUTH:  A/BfRTMAN.  L. ; B/COX  D. ; C/LAMB.  G. ; O/MORRIS.  d.: 
E/PF EFf ER.  J. ; F/RIVAS.  M 

CORP:  Mitre  Corp..  McLean.  Va  AVAIL. KYIS  SAP  MC 

A 09/ MF  AO I 

MAJS:  /‘COST  ANALYSIS/'ELECTRiC  POWCr  PL ANT S/ ’ EN( RGV  POLICY 
/•FOSSIL  FUELS/* FUEL  COMBUSTION 
MINS:  / ECONOMIC  ANALYSIS/  PROJECT  PLANNING/  TECHNOLOGY 
UTILIZATION 
ABA:  ERA 

ABS:  The  implications  of  the  Investment  of  Federal  funds  In 

the  ERDA/fossti  Energy  Combustion  and  Advanced  Power 
Development  ICAPDI  Prog' am  are  assessed.  Technologies 
considered  in  this  study  Include  five  advanced  s/stems 
under  development  In  the  CAPD  Program  and  other 
baseline  systems  competing  In  the  electric  utility 
market  for  new  Dase-  and  Int ermeal a t e - load  generating 
capacity.  Llfa  cycle  busbar  costs  of  electric  power 
for  each  system  are  calculated,  based  upon  estimated 
performance  and  cost  characteristics.  Market  shares  by 

region  and  year  are  estimated  for  the  systems,  and  the 
benefits  associated  with  the  projected  Federal 
Investment  are  determined. 

% 
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Work shoo  held  in  San  Francisco.  21  Sep.  1976 
MAJS  /•COAL  UIlLlZAT ION/ * COD I ERENCES/ • ENERGY  POLICY 
MINS  / COAI/  FOSSIL  FUELS/  HYDROCARBON  FUELS 
a n a * ERA 

ABS-  The-  environmental  Impact  of  increased  coal  usage  was 
e«  jiii  neo . as  well  ns  the  problems  encountered  by  coal 
companies  m recent  years  Researcn  .as  presented  on 
alienate  energy  sources,  especially  t»*»t  regarding 
the  bituminous  sandstones  prevalent  In  Californ  a.  A 
coal  desul Fur  I zat Ion  project  being  conducted  using 
powdered  iron.  coal,  and  fuel  oil  -as  cammed  and  the 
space  shuttle  project  end  a methane  dr  I ven- aut omobl I e 
project  were  briefly  mentioned  The  direct  use  of  coa 
was  predict. <1  as  reach, r.g  24  quads  by  the  year  2000. 
with  coal  gasification  and  1 1 tare  f ac  1 1 on  moving  to 
perhaps  14  quads;  shale  oil  production  could  reach  7 
Quads  The  results  of  a study  on  manufacturing  gas  or 
generating  electricity  were  presented  in  «f|‘ch  “ai  ,» 
used  specifically  For  both  processes.  The  efficiency 
from  an  energy  standpoint,  cost  to  the  consumer,  and 
capital  requirement*  were  emphasized. 
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UTTL:  Strategic  petrolerrm  reserve  TLSP’  Draft 
Eiiv  Ircnn  ental  Inpact  Statement 
CORP.  Federal  Energy  Administration,  Washington.  0.  C. 

CS3:  (Office  of  En.  r gy  Resource  (it- . 1 1 opment  . ) 

AVAIL  NTIS  SAP:  HC  At4/Mf  Apt 
MAJS:  /‘ENVIRONMENTAL  SUM VE YS/* FOSS I L F UE IS/ • RE SERVES/* 
RESOURCES  MANAGEMENT 

MINS:  / COA'.TS/  ENcRGY  POLICY/  INVENTORY  CONTROLS/  MINES 
f ExCAVAT  10USI/  OIL  FIELDS/  STORAGE  TANKS 
ABA:  Author 

ABS:  The  strategic  petroleum  reserve  program  was  mandated 

by  the  energy  policy  and  conservatron  act  of  1975.  FEA 
has  identified  three  alternative  storage  systems  for 
satisfying  the  objectives  of  the  program.  These 
a 1 teri.at l ves.  which  consist  of  solution  mined  cavities 
In  salt,  conventional  mines  and  above  ground  tankage, 
are  discussed.  Prototype  worst  case  facilities  wore 
dovew.pv a to  characterize  these  systems  end  to  provide 
a basis  For  determining  potential  program  impacts  and 
resourca  rwqul remen t * . 
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ABA:  GKA 

ABS:  Fossil  fuels  from,  resources  In  the  ground  are 

through  proOictlon  processes  which  deliver  usaole 
energy  reedy  For  consumption.  Tn«  omplete  direct  >rQ 
no. root  energ.es  .men  most  be  uloHo  pr^.  * 
from  fosst  I fuels  are  considered.  inc.^nTth!  * CV 

"h'Ch  °r,Ve  or  Su*>sidtie  ine  promotion 
Included  are  those  ener  gies  used  In  the  nr  on.  , i . 
mat.-rlals  needed  to  build  ana  op.ratl  ,h?  m^si??.? 
production  and  transpor tat  Ion  facilities  whim  »• ,? 
directly  produce  energy  or  .hlC^Ind.V^t^  SoC  ^ 

Processes  "’*t*r'*ls  lo  tn#  energy  production 
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TP  Symposium  on  LP-Gas  &u? ine  Fuels,  Lob  Angeles, 
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Th*i modynamtc  considerations  In  the  production  of 
synthetic  fuels  from  coal 

A/W00LIEY.  R.  L.  PAA:  A/(BI lllngs  Energy  Corp.. 
Provo.  Utah | 

In:  Hydrogen  for  energy  distribution:  Proceedings  of 
the  Symposufli.  Chicago,  III..  July  34-26.  1976. 
IA79-4S576  30*44)  Chicago,  Institute  of  Gas 
Technology,  1979,  p.  b03-6l3. 

/•COAL  UTILIZAT I ON/ • E FAC RG Y CONSUMPT 10N/*SVNTHANE/. 

THl WMOOVN AM |C  PROPERTIES 

/ A JA 1 I ABILITY/  CHEMICAL  REACTIONS/  COST  ESTIMATES/ 
ENTHALPY/  HYDROCARBON  IUELS/  HYDROGEN  FUELS 
V.  P. 

An  attempt  Is  made  to  determine,  on  the  bests  of 
thermodynamic  considerations,  which  of  the  candidate 
fuel  synthetics,  methane  or  nydrogen.  will  have  the 
lowest  thermodynaml c cost  of  coal  conversion  to 
synthetic  fuels  !t  Is  proposed  that  a proper  measure 
of  the  t hemodynamic  cost  can  be  obtained  in  the 
classical  manner  as  a ctvnparatlvo  change  In  the  energy 
availability  of  Ideal  processes.  The  considerations 
favor  production  of  hydrogen  over  methane  from  coal.  A 
sizeable  toss  In  availability  takes  place  when  coal  is 
gasified.  The  additional  loss  In  availability  to  shift 
the  stream  to  hydrogen  Is  not  large.  It  may  be  argued 
that  the  benefits  that  accrue  from  making  this  Shift 
are  well  worth  the  thermodynamic  price.  In  contrast, 
the  t nermodynamlc  penalty  for  making  methane  Is 
sizeable  while  the  benefits  are  comparable  to  the 
benefits  of  hydrogen  production. 
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SAMPLING/  QUALITY  CONTROL/  SOLID  WASTES 
ABA:  B J. 

ABS:  It  is  argued  that  sampling  a synthetic  fuel  process 

and  obtaining  meaningful  results  Is  not  a routine 
procedure  and  cannot  oe  approached  casually.  The  major 

requirements  for  a successful  sampling  effort  are 
careful  planning  prior  to  the  test  effort,  including 
the  development  of  a good  sampling  plan  and  the  use  of 
an  experienced,  professional  staff  capable  of 
efficiently  executing  the  test  plan  and  making 
In* field  decisions  to  adjust  to  process  changes  ana 
unanticipated  problems  Planning  prior  to  l he  test 
effort  Involves  determining  the  scope  of  t he  sailing 
effort,  analyzing  the  p< ocess  to  be  sampled,  selecting 
sampling  and  analytical  procedures,  and  designating 
the  program  data  evaluation  requirements 
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Methods  for  developlno  oil  ant'  qas  from  mai  are 
examined.  Attention  is  qlven  to  past  I German l cimI 
unification  methods  as  well  as  ne.  developments  ©» 
casting  processcT  . stressing  thi  increasing  rest*' o 
c.s  and  Its  effects  on  present  produtfon.  ti.ph.-sl.  is 
gi  ven  to  coal  gasll  Ic.d  ion  and  the  problems  lh.it  are 
encountered,  noting  mays  to  cope  «Hh  cohing  n>« J-j 
The  process  of  coal  1 1 qul f Icat ion  to  p.  educe  methanol 
is  drsertbed  and  four  second- general  Ion  techniques  ar# 
mentioned  Including  solvent  refined  coal.  l»»on  donor 
solvent,  and  H-coal 


A/9  1*376  * CnnvntM^  coal  to  luyuMf /fHMMt  hrrH  J T 

Simv«!  «td  M G Klrtt  (fntirit  Atmcmn  I nr  . Pi  I 

Mhrhanra/  f nyumrcrwf  vo4  101.  >jnp  H79  p 34  41  16ir<» 

A vimmary  o I Ihf  status  pinrm  ifciPtmuwnit  ptoHkirt 
cti»Ki«rHct  ami  rmti  of  commnr>Mv  r#Wf  coal  fmlrifaMi  ami 
liquHiction  n Hnrtmnl  ChvvtPtiUn  of  fiard.  pntmnH  awl 
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U S pUntt  arr  |wp»rttd.  nct-yt  nt  yn  comhutfwwi  pmpntm  mnd 
fnmomrt  Thr  Itwpp  blue  mpfttnrh  1«  ro»»  irfuHartann.  hydro 
trmtion.  pytotyvt  mnd  thr  ■wtwffl  imitr  tawfrilHin  arr 

4«uwd.  notm|  that  no  commercial  plants  arr  ofw«tHt«  *n  thr  US 
today.  hut  Ararat  advanced  piocnrt  a»  hp«t  deyr+op ad  Coal 
Hrtnrl  liqual  furn  arr  charactm/rri  anil  ntimitMl  rmiwmct  of 
commrrrial  plants  tahulatnl  It  it  rondurH  that  fhr  femomn  ol 
«ynlhr«»c  naturai  qa%  mnd  coal  lifjunh  arr  not  favor  at  <*r  at  Ion*  at  ’hr 
auppfy  of  prtrnlrim  hatr«1  of  mnd  q.n  it  afnyMtr.  «c  Yhaf 
fpmnmmt  aupport  nM  hr  oerdrd  In  mrauriyr  tynfurf  potfuc'vsi 
and  r mnfcrr  ravurwvnmiil  itvm  vnlh  hw  production  of  lyntirh 
rvprrtrri  until  of  production  Inrh  out  m thr  1980  % A T 


COAL  SCIENCE:  BASIC  RESEARCH  OPPORTUNITIES. 

Martin  L.  Gorbaty,  Franklin  J.  Wright,  Richard 
K.  Lyon,  Robert  B.  Long,  Richard  B.  Schlosberg, 
Zeinab  Baset,  Ronald  Llotta,  Bernard  G.  Silbemagel, 
Dan  R.  Neskora. 


Science,  American  Association  for  the  Advancement 
of  Science,  vol  206,  no  4422,  30  November  1979. 
p.  1029-1034. 

I 

Summary  More  fundamental  knowledge  of  coal  (knowledge  of  its  structure  and  its 
behavior  during  conversion  processes)  is  essential  before  we  can  generate  new  lectv 
noiogies  necessary  for  the  efficient  use  of  coal  m the  future  Herein  are  suggested 
specific  basic  research  opportunities  m the  areas  of  coal  characterisation,  gasifica- 
tion. combustion,  and  liquefaction,  along  with  an  assessment  of  the  Impact  such  re- 
search programs  could  have  Cntical  characterization  needs  include  qualitative  and 
quantitative  determination  of  the  chemical  forms  of  carbon,  oxygen,  nitrogen,  and 
sulfur  and  reliable  methods  for  the  measurement  of  surface  area,  pore  volume,  and 
weight  average  molecular  weights  Mechanistic  studies  aimed  at  increasing  under- 
standing of  the  thermal  breakdown  of  the  functionalities  m coal,  the  behavior  ol  coal  <n 
the  presence  ol  molecular  and  donor  hydrogen  environments,  and  carbon  gasification 
and  hydrocarbon  synthesis  reactions  starling  from  carbon  monoxide  and  hydroger 
will  lay  the  scientific  foundation  lor  the  development  ol  new  processes  for  converting 
coal  mto  clean  usable  fuels  and  chemicals 
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CLEAN  BURNER  FOR  COAL,  by  Peter  Britton. 

Popular  Science,  vol.  214,  no.  4,  April  1979,  p.70-73. 

In  a fluidized  bed 
of  churning  limestone, 
coal  burns  more  efficiently 
with  much  less  pollution 

HKheuicel  Engineering,  m u ^ 

1979 
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AMMONIA  FROM  COAL:  A TECHNICAL/ ECONOMIC  REVIEW 

Donald  A.  Waitzman 

Chemical  Engineering 

Vol.  85,  no.  3,  January  30,  1978, 

p.  69-71.' 

Concern  over  meeting  U.S.  fertilizer  need*  — because  of 
the  natural  gait  shortage  — has  spurred  projects  to  produce 
ammonia  from  alternative  feedstocks,  mainly  coal.  This 
article  looks  at  efforts  being  made  in  the  (J.S.  and  overseas. 

FLUIDISED- BED  COMBUSTION  & HEAT  TREATMENT,  by  Dr.  J.R. 
Howard . 

Engineering,  vol.  Pl8,  no.  12,  December  1978,  p.I-XII. 
Tech.  File  no.  60. 

The  primary  incentives  to  develop  fluidised* 
bed  combustion  and  heat  transfer  are  to  pro- 
duce more  economic  systems  for  burning  coal 
in  industry  and  to  utilise  sulphurous  coals  and 
oil  without  excessive  emission  of  pollutants. 

Higher  efficiency  of  electricity  generation  is 
possible  by  development  of  pressurised 
fluidised-bed  combustion  for  combined  gas 

and  steam  cycles.  Dr  J R Howard*  discusses 
the  combustion  of  coal,  oil  and  gas,  and  the 
application  of  the  technology  to  incineration, 
waste-heat  recovery  and  metallurgical  heat 
treatment,  together  with  some  of  the  remain- 
ing technical  uncertainties.  Rotating  fluidised 
beds  are  described  briefly.  Finally,  some  of  the 
constraints  on  exploitation  are  indicated. 
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litis  paper  describes  a nonlinear  dynamic  model  of  (Ik-  6- 
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and  Inicyralion  Unit  (CTIU)  lo  b--  bruit  at  Morgantown 
I ncr tty  Kesearclt  < enicr,  West  Virginia  " I lie  model  is 
suitable  lor  digital  simulation  and  analytical  controller 
design,  and  provides  the  basis  lor:  It  undo  standing  in- 
teractive process  dynamics,  2)  design  verification  and 
predicting  effects  of  subsystem  changer  on  the  enli'  > ciroccss. 
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In  parallel  with  efforts  in  (he  I Iniled  Stairs  In  develop 
new  energy  technologies.  the  U.S.  Knviruiimriil.il 
Protection  Agency  is  conducting  a program  of  envi- 
mil  mental  assessment  of  the  developing  technologies. 

The  results  of  the  environmental  assessment  effort  are 
used  to  design  a program  lor  environmental  control 
technology  development  I he  c*  induct  ul  (lie  environ 
mental  n.sses.-.mcut/coutrnl  tcchunlngv  development 
simultaneously  with  the  development  ol  (lie  energy 
. technology  itself  should  lead  to  early  identification  of 
.mv  |M>tculia!  environmental  problems  ass< ■>  taleii  with 
the  energy  technology,  and  to  must  cost  effective  and 
timely  development  of  any  necessary  control  techiml 
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hUWUNG  COAL  IN  FLUIDIZED  BEDG. 

E.  C.  McKenzie  m 

Chemical  Engineering,  Vol.  85,  No.  18,  August 
14,  1978,  p.  116-127. 

Afier  setting  the  stage  with  a review 
of  the  operation  of  conventional 
coal-lired  boilers,  this  report  discusses 
the  use  of  fluidized  beds,  including 
topics  such  as  coal  preparation,  load 
control  and  emissions  control. 
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Fluidi/ed  Bed  Combustion 

1.1  Description » _ _ 

1.2  Comparison  Between  Fixed  Bed  and  Fluidized  Bed  ...*... 

1.3  Initial  Application  of  Fluidi/ed  Beds P- 

1.4  The  Advantages  of  Fluidized  Bed  Combustion ^ . . 

1.5  Additional  Considerations  3 . . 
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acco-piish  total  product  analyses  Cuxurr « n t I y with 
the  development  of  the  io«  pressure  -..stem  tro 
successful  i>odi  f Icat  tors  .err  incorporated  into  a 
design  of  the  high  pressure  hydrogenation  reactor.  The 
analysis  sefe'e  for  either  reactor  involves  capturing 
products  in  four  classes-  11)  char;  i2i  gas.  131 
cercensiptc  liquid  ana  1 4 1 tar.  Tne  desigrs  for  «any 
ccnoononts  of  tr.e  t air  • nor  f I o»  reactcr  »erc  tma.tzed. 
Trese  costionents  include  the  gas  preheater,  me  coal 
particle  feeder  the  gas  pressure  ana  floe  rate 
control  system,  and  the  process  temperature  control 
system 


SSSSmiSVi. 

e?*.,  rs*Ksr?»  «. — r**=nr 

oorv-cir.cs  of  tu  24th  Mcet’hg  of  the  VsChrti.  c-a 
Failyr-S  Prevent -on  G cn  P 
A SM IVES.  T B • 6/aIll*°0.  *-  A 

Nat  'era 1 Bureau  of  Jn  -gF  A01 

•Metallurgy  Div. I AVAIL  NT1S  M v 

Socnsore.l  m part  by  ^ r.,nMord  Arsen.1  . <»*  ** 

EPDA  NiDC.  and  Battel U Colunpus  labs  Cent  Proc. 

/*^0*l‘gAGI  fTcAT  ION/  -COAL  ' LIOUE^ACT  ION/  * CONFERENCES/* 

nondestructive  TESTS/  quality 

CONTROL 

Has  r.  ss-; 

rs  ssrur 

. . • . materials  problems,  and  related 
failure  analysis,  materials  p 

materials  research  are  discussed. 


137 


f 1 IV 


76V54094  1976  I SS . 00  TP7SS  S95  1976  3 - 773001  - 8 1 - * 

662  625  LC  76-381723 

AUTH  A/Glese  I . Harald  B . B/Peters.  wcnter. 

UTTL:  Symposl urn  on  Gasification  and  Liquefaction  of  Coal. 

> 0 usee  I dor  f . 1976  »■  TLSP:  Col  loque  uir  la 

ga<  elf  I cat  ion  et  I .«  I i qu  e fact  ion  ciu  CharDpn  * 
(Slmpozium  po  voprusa*  gazlfisa  I Sll  I szhlzheni  l a 
ugll  I a Ircmantzed  for  ml)  / Ihrsg.  von  Harald  B. 
Glescl  u Werner  Peters  I . „ . , 

Symposium  on  Gasification  and  liquefaction  of  Coal. 

0 usseldorf.  1976. 

Ver  lag  Gl  uchauf  . Essen  : 1 4201  p In  various  pagmgs 

III.,  Mdpi*  • 21  cm. 

Rohstof  f «lr  ischrtf  t international  ; 5 CA‘46.00  In 

English  with  f rer.ch . Russ i an  ouiaanes  summaries  in 
French  and  Russian.  Includes  2 speeches  in  German . 
Sponsored  by  the  United  Nations  Economic  Commission 
for  Europe.  Coal  Committee  On  spine:  ECE - Symposl um 
0 usseldorf  1976.  Includes  bibliographical  references. 
LC:  Coal  gasification  *-  Congresses.  Coal  liquefaction 

- - Congresses.  _ 

ADOEO . United  Nations.  Economic  Commission  for  Europe. 
Collogue  sur  la  gaz  elf  teat  ion  et  la  I iqu  efactlon  Ou 
charbon.  Slnpozlum  po  voprosam  gaZtfIRa  t sll  I 
szhl zhen I l a ugl  1 a ECE - Synpos I um  0 usseldorf  1976 
MAIN  MEET  TR ACE • SE US 'C0RP  * TITL*AUTH*  CATLG  BY-IC 
/ / PuOl  In  GERMANY .FEDERAL  REPUBLIC  OF 


77A36B06  ISSUE  16  PAGE  2732  CATEGORY  44 
76/00/00  165  PAGES  UNCLASSIFIED  DOCUMENT 

Symposium  on  Gasification  and  Liquefaction  of  Coal. 
Duessel dor f . West  Germany.  January  12-16.  1976. 

Rcpor  ts 

Symposium  sponsored  by  the  UN.  Economic  Commission 
for  Europe.  Geneva.  United  Nations.  Economic 
Commission  for  Europe.  1976  |65  p I For  individual 

Items  see  A 77- 36807  to  A77-368I4| 

/•COAL  GASIf tCATION/'CoAL  L I0UE f AC UON/ -CONFERENCES 
/ ElftlRIC  POWER  PIANTS/  FlUlUI/ED  BED  PROCESSORS/ 
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The  present  state  and  development  potential  of  coal 
gasification  are  discussed  with  attention  directed  to 
the  fundamentals  of  c*»al  gasification  and 
liquefaction,  gasification  coipled  with  the  generation 
of  e’cctrlclty.  and  underground  gas  i f I cat  ion . Several 
gasification  teenno logi es . Including  the  wtnhler. 

Lurgi . Hygas.  and  Synthane  processes,  are  discussed  in 
two  reports,  one  dedicated  to  conventional  processes, 
the  other  to  advanced  processes.  Researcn  and  Intended 
uses  In  different  regions  of  the  world  are  also 
const  dered. 
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BS  ^n  cSSlwt ion  with  one  methanol  process  In  cuoceplual 
c omm  ere  I a I zie  plant  designs  for  produ.  t ion  of  titan 
TXT  dl!el  , rom  c oa  I ..reeled  A F .Seller  - Trench 
liquids  plant  design  was  Included  fur  Mi  reel 
cornojrlson  with  a methanol  case  using  one  g«.s  i * icat  I on 
process  The  results  of  this  study  Xin 

Ts  an  economic  advantage  to  advanced  gas . tuUun 
system  for  production  of  imthanol  They  - so  snow  that 
an  economic  advantage  to  production  of 
methanol  over  that  of  Fischer  Tropsch  llouios  when  the 
Hi!  Xe  o»  gasifier  ,s  used  in  both  plants. 
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Riser  cracking  of  coal  to  oil  ®no  gas 
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/•COAL  GASIFICATION/'COAL  LI0UEFACTI0N/-ENLRGX 

con vers  ion/ -fuel  oi ls« • gasoline 

/ ENERGY  CONVERSION/  ENTRAINMENT/  HIGH  PRESSUPE/ 

HYDROGENATION/  PYROLYSIS 

ERA 

A short  residence  time  entra  reci  r lo>  process  for 
converting  ’ov.-rark  coal  to  gases  ana  ryflrocartjon 
lice-, OS  that  can  he  used  as  gasoline  blending  stock 
ar.o  f 1 oil  -as  investigated  In  the  hyo» cpymolysis 
process,  lignite  was  heated  concurrently  with  hydrogen 
at  a high  pressure  In  a nelical  co»l  r^ai.*or  havng  a 
predetermined  terptratuif  profile  to  yic’d  ethylene, 
pyrolysis  g iso  line,  and  other  products  Results 
indicate  t hit  IK  fifty  percent  Of  the  carbon  in  the 
feed  l-gnlto  can  be  converted  to  oils  and  gases  at  a 
system  operating  pressure  of  20C0  osig.  a coil  cut 
temoerature  of  from  MOO  to  1500  F.  a r.i.fl.nce 

time  of  approximately  2 second;  121  approximate  y iSt 
of  tne  feed  carbon  reports  as  oils,  aid  Py  choice  of 
temperature  and  nydrouen  dilution,  some  select iv  ty 
•1th  reepect  to  the  constituents  present  in  the  mane 
oil  is  possible,  aid  I 3 • high  operating  temperatures 
ana  hydrogen  dilutions  ’eno  to  s^po'ess  -nc  appearance 
of  pnenol  . toluene,  ar.o  xylene  in  the  make  oil  It  is 
concluded  that  high  yields  of  methane,  hydrocarbon 
oils  and  blending  gasoline  constituents  make  the 
hydropyro l ySi  s process  economically  favorable  to 
pyro lySIS  of  CO* 1 . 
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MINS  / CATALYSIS/  CHEMICAL  REACTORS/  HIGH  PRESSURE/  HIGH 
TEMPERATURE 

ABA  ERA 

ABS  Tne  ute  of  a short  res ‘donee- time  miser  reactor,  of 
the  type  used  in  contemporary  catalytic  cracking  aas 
extended  to  the  conversion  of  coals  ana  lignites  to 
gaseous  and  liquid  products  by  reaction  «ttn  gases 
such  ss  hydrogen,  synthesis  gas.  or  miatures  of  carbon 
monoxide  and  steam  The  gases  also  carry  the  feed  coal 
,hro-jgh  the  riser  reacti.r.  A maxlmi/ed  production  of 
h(gh-octane  gasoline  constituents  i C4  to  400  F boilir.g 
range  ircluding  BTX)  is  an  inoroU^t  aspect  of  this 
I nves t I ga t • cn . Light  gases  (Cl  to  C3)  Mill  also  be 
prc*Juccd  and  »ill  contain  substantial  pre-portions  of 
methane  and  other  light  hydrocarbons  tnat  could  oe 
used  either  for  fuel  or  for  petrochemical  feedstock 
Spent  Char  yould  be  used  for  synthesis  gas  or  hydrogen 
production  for  use  in  the  riser  reactor. 
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ammonia  from  coal 

David  Netzer  and  James  Moe 

Chemical  Engineering 

Vol . 84,  No.  23,  October  24,  19/7, 

Mthe'p'rice  of  natural  gas  goes  up,  and  with  increased  romcmms 
on  its  use  it  becomes  preferable  to  make  ammonia  ftom  coal.  Here 
is  a description  of  a process  for  making  ammonia  by  using  this  widely 
available  feedstock,  together  with  a detailed  analysis  of  economic 


COMBUSTION  OF  COAL  IN  FLUIDISFO  BEOS. 

S.J.  Wright. 

Physics  in  Technology,  v.8,  no. 6,  Ncv.i977,  P-244-48, 

Commercial  exploitation  ol  lluidised-bed 
combustion  has  already  begun  and 
research  in  hand  oilers  the  potential  ol 
more  ellicient  generation  ol  electricity 
The  manager  ol  the  International  Energy 
Agency's  major  coal  utilisation  project 
explains  »he  principles  and  practice 
ol  the  new  technique  lor  burning  coal 
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REACTORS/  'MCLEAR  POWER  PLANTS/’SYNTMANE/'WASTE  ENERGY 

^BeCC^DUGRAMS/  CLEAN  ENERGY/  ENERGY  TECHNOLOGY/ 
RESEARCH  AND  DEVELOPMENT 

The  considered  project  Is  concerned  wit*  The  fur?ner 
development  of  the  processes  for  t~e  trars  orrat • on  of 
solid  fossil  fuels  on  the  basis  of  a use  of  heat  from 
h l gh- temper atin-e  reactors  Designs  »hich  are  Suitab  e 
for  the  construction  o‘  a prototype  plant  for  an 
operational  study  of  these  processes  are  also  to  be 
obtained  The  development  of  nuclear  cca  gasification 
takes  place  In  several  steps,  the  first  steps  arc 
related  to  the  design  of  suitable  gasification 
procedures  on  a labora'ory-scale  D.^is.  the  design  and 
operations  of  mediums  ale  experimental  equipment  for 
the  selected  gasification  procedures,  and  studies 
concerning  the  design  of  large-scale  installation#  for 
nuclear  coal  gasification.  Details  regarding  tna 
design  of  large-scale  installations  are  discussed. 
Attention  Is  also  given  to  research  ana  development 
work  concerning  the  gasification  technologies  end  me 
hi gh- temperature  reactor. 


79A41375  ISSUE  17  PAGE  3323  CATEGORY  B2  LNT* 

EX  76  C- 10  3863  79/07/00  9 PAGES  UNCLASSIFIED 

DOCUMENT 

UTTL  An  Information  approach  to  examining  developments  in 
an  energy  technology  • Coal  gasification 

AUTM  A/FRAVE.  J 0..  B 3AUV.  J J . C/CARD.  V PAA 
8/  ( Computer  Horizons.  IhC..  Washington.  D.C.): 

C/IU.S  Department  of  Energy.  Office  of  Pol  Icy  ana 
Evaluation.  Washington.  DC  I 

American  Society  for  Informal  ion  Science.  UOurnal . 
vol.  30.  duly  1979.  p 193-201. 

MA„S  /-COAL  GASIFICATION/'E'.ERGy  TECHNOLOGY 

MISS  / CATALOGS  I PUBLICATIONS)/  DATA  ACG'Jl  S I T ION/  DATA 
EASES/  0ATA  PROCESSING,  INDEXES  < DOCUMENT AT I0S 1/ 

inforkat ion  Systems/  literature/  pilot  plants/ 
research  and  DEVELOPMENT 
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ABS  Developments  In  coal  gasification  research  a-e 
Investigated  by  examining  the  real  oas  i f . cat  ion 
literature,  which  is  broadly  defined  to  irdude 
Journal  articles,  research  reports,  engineering 
DrcCeedings.  and  patents.  A stdstan  1 1 a 1 number  of 
itemt  were  found  for  1974.  1975.  a> d the  early  part  of 
1976  IN  ■ 1461)  T»>e  coal  gasnicatiOn  literature  has 
experienced  explosive  growth  In  recent  years,  trebling 
In  s i 7e  between  19/2  aid  1974  While  some  of  this 
grewth  may  be  associated  with  the  recent  'energy 
crisis',  in  large  measure  it  appears  to  oe  associated 
with  the  establ  isnm.ent  of  bench-scale  and  pilot  plant 
coal  gasification  operations  in  the  late  1960s  ano 
early  1970s  Most  Published  coal  gar.l  f icat  ion  research 
Is  produced  by  the  U.S  private  sector  (38  71). 
followed  by  the  U.S  government  (24  0»).  foreign 
researchers  ( 2C  5X1.  u'lversi ties  I 8. Sll . and 
'unknown'  18  5x).  This  study  suggests  that 
technologies  which  are  government  s.ppor t ed  vno 
reported  In  the  public  domain  are  * like  most 
scientific  areas  • go">o  candidates  for  b’Dilometric 
Inquiries  These  Inquiries  allow  for  relatively 
economic,  efficient,  and  raltaoie  examinations  of 
national  research  activity  In  given  scientific  and 
techno! og i cal  areas. 
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ABA:  A . T . 

ABS:  This  paper  reviews  the  state  of  art  In  underground 

coal  gasification  (UCui.  with  emphasis  on  the  U.S.  DOE 
pr< gram.  UCG  offers  potential  advantages  as  a source 
of  pipeline  quality  gas  cost  competitive  with  other 
synfucls.  the  use  of  12  trillion  Ions  of  coal  that 
would  not  be  economical  to  strip  or  deep  mine,  and 
possible  environmental  advantages.  The  ervl  ror.rr.en  t a I 
Issues,  pipeline  gis  and  electricity  cost  comparisons 
with  alternate  sources,  and  recent  UCG  results  In  the 
DOE  program  are  Ulscus'd.  Enper l went j I qasif (cation 
with  elr  producing  low  BIU  gas  and  stcam/oxygen 
gasification  producing  medium  Bib  gas  are  described, 
ana  It  Is  ctfKluUeii  that  III  UCG  can  recover  the 
cnorgy  In  urYHInable  coat  seams  lo  case  demand  for 
imported  oil  and  natural  gas.  (2|  It*  coal  reserve  for 
UCG  is  vast  and  widely  distributed  and  could  Supply  at 
least  300  quads  as  bNG.  electricity,  or  clean  liquids. 
(31  conversion  of  mc-aiom- BIU  gas  to  transportation 
fuels  and  bNG  and  low-BIU  gas  to  electricity  are 
priorities  for  UCG.  and  (4)  tests  to-date  Confirm 
economic  and  environmental  advantages. 
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AlS  Ihe  present  Invest  l gat  Is  devoted  to  t nt 

development  of  an  unsteady  state  m-iVjl  of  unoTy.  oixid 
coal  gasification  lor  a porous  a-.d  permeable  bed  i.e 
era  I may  produce  ath  and  tar  and  a mixture  of 
n'trt.gcn,  methane.  cait-*-d  dioxide-.  ta.  ton  xw.nuxl.je. 
steam  and  h.drogcn.  as  a result  ol  pyrolysis.  It* 
reaction  stoichiometry  is  ocscrlned  by  non  rejet ioni 
involving  coal.  char,  and  seven  gases.  The 
gasification  of  mixture  may  consist  of  both  -at»r  and 
gas  and  thus  this  Invest  Iqat  >on  simulates  a two  ph-i  >e 
fluid  flow  system  the  problem  Is  formulated  In  terms 
of  thirteen  equations  Lecause  of  the  amount  of 
available  computer  memory,  the  solution  approach  used 

Is  a combination  of  simultaneous  and  sequential  step*. 
The  set  of  equations  Is  divided  Into  three  stronqly 
coupled  sets  of  equations  and  each  set  of  coudt ions  is 
solved  separately  using  direct  solution  techniques. 
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ABA  | Author) 

ABS  An  opportunity  e.ists  fer  generating  clean,  nign 

efficiency  electric  power  from  coal  r>y  integrating  a 
i o w btu  coal  gasification  system  «ith  a combined  gas 
lurb • ne- steam  turbine  cycle  Achieving  this  objective 
is  dependent  on  developing  a gas  turbine  which  can 
operate  at  temperatures  over  2000  F (1427  C)  in  a 
Combusted  coal-gas  environment 

Transpl rat i on-a ' r -cool i ng  of  hot  section  piaoes  ana 
vanes  •*  a concept  which  can  effectively  deal  with 
both  high  gas  temperatures  and  tha  aggressiva 


atmosohere. 
evper  tence . 
for  eva'uatt 
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ABA  B . J . 

ABS:  The  paper  examines  to  shat  e.tent  tf*  several 

available  alternative  fuels  and  processes  I including 
synthetic  fuels)  be  exploited  in  oriier  to  reduce  tne 
heavy  dependence  of  the  United  States  on  of  I and  gas 
tn  the  short  term  (eg.,  through  about  1965)  If 
domestic  policies  and  international  political  actions 
do  net  foradose  tha  opportuntt  las  which  technology 
may  offer.  In  addition,  attention  is  given  to  tne 
impact  of  new  research  aftar  i9as 
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iHECRV/  pollution  CONTROL/  tl ANSPOUt  IMIOHY 
ASA:  CKO 

ABS:  A ;ol  l“C!  Ion  ot  review  articles  on  analytical  modeling 

o*  coal  ri.Kton  procrt^s  is  presented,  witn  tn/dili 
on  iror.c^fi  utilizing  finely  polver‘/.-d  (<>.1 
entrained  in  a gaseous  phase  Topics  ii«  Imr  tuihol-rnl 
and  lamiiotid  react  m<i  mu  I t Iphasu  systems.  gas  i-i.au.> 
c nr  tn.st ion . mechanisms  and  K'nct.cs  of  pollutant 
formation.  gas  particle  conductive  Interactions,  ana 
irathvm.it  leal  models  of  one-  and  mu  1 1 i d noons  lona  I 
systems  Append 1 ccs  provide  conversion  facto*--,  and 
pnystcal  parameters  for  prediction  of  transport 
coefficients,  and  give  tfie  derivations  ot  a four-flun 
radiation  model  and  Culertan  finite  difference 
eguat  ion* . 
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ABA:  I Author  I 

ABS:  This  Is  the  last  ol  a series  of  articles  devoted  to 

the  use  of  lignite  In  the  Federal  Republic  of  Germany 
It  deals  with  research  and  deve  loprent  activities  and 
a calendar  of  research  and  deve lopme-nt  projects.  Tr»a 
biggest  deposit  of  lignite,  with  reserves  of  55 
billion  tons.  Is  located  In  the  Rhineland.  The 
technical  projects  elaborated  over  ihe  past  decades 
call  for  the  esploltat'on  of  the  major  part  of  this 
deposit,  that  Is  about  35  billion  tons  of  lignite.  Tn« 
reserves  correspondent  to  about  the  same  energy 
reserves  as  all  of  Iran's  oil  deposits.  It  Is  one  of 
the  'solated  energy*  raw  material  deposits  In  the 
wur Id . 
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ABA:  I Author | 

ABS:  The  feasibility  of  e let • rost at Ic  precipitation  at 

temperatures  and  pressuirs  varying  from  «H,Unl 
Ccnd’tlsn  to  I 3o6  K nxl  3550  RPa  re.p% ct l v« ly . has 
been  demonstrated  In  a laboratory  wire-pipe  electrode 
system  Slab!*  fttrona  dlschaiges  are  ubtairxd  at  all 
teacierature  s subject  to  app<uprl.ite  chute  as  of 
nlectrooe  el  muhsion.  pol*i  lly.  and  pressor  «. 

Current -voltage  char  ae  ter  I st  'ts  are  lei-ortrd  * or  dry 
air.  a simulated  cuacn.slton  uas.  e*wl  a substitute  *uel 
gas  The  effects  Of  tee|<erat  u*'e . pressure.  •- 1 eel  ■ ode 
germetry  arwi  polarity  ui  f p*i  kovvr  volia-.e. 

Corona- Star  1 1 ng  voltage-  and  Currant  a<  e evaluated  A 
precipitator  performance  model  is  Inc  >iKlid  lu 
Incorporate  th»s  data  into  a htgn  tree,  ratuir.  h gn 
pressure  |MlHP|  pr t c ipi 'ator  design  This  meml  has 
been  evaluated  for  an  electrostatic  HiHP  piecipi  atur 
ful  lowing  a pressuf  I /ed  >lui<i<zecj  ted  combustor  at 
IC8°  K and  920  RPa  |l  is  rec  >«>endctl  that  prototype* 
HThp  elec t rostat ic  precipitators  be  aperliwu  tu  Pilot 
coal  gasifiers  ana  fluidl/ed  bed  combustors  to  obtain 
detailed  design  data  and  to  verify  live  accuracy  of  the 
p» r for nance  model  under  actual  operating  Conditions. 
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/ NATURAL  GAS 
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ABS • Advantages  regarding  a production  of  substitute 
natural  gas  from  coa'  are  related  to  the  m gh 
calorific  value  of  »cth.:ne  an  a the  possibility  to 
utiti/e  e»istmg  supply  ara  distribution  installations 
for  natural  g'?  The  reported  1 nve . 1 1 ga t ■ on  is 
concerned  -ith  problems  related  tu  me  methane 
formation  process  AronatlCS  used  in  a njrtJer  of 
evpcr  i«Ben»s  inc  lude  benzene.  naphthalene . 1-m-ethyi 
n, ip.it  na  ' ene  . 2-methyl  naphthalene,  and  apnenyl 
methane.  Reaction  temperatures  in  the  range  from  600 
to  1000  C -me  useJ  In  the  case  o«  benzene  and 
naphthalene  noticeable  methane  formation  -as  f ' . st 
observed  at  temperatures  in  the  rarge  from  8S0  to  900 
C.  The  formation  of  methane  in  the  case  of  1-methyl 
naphthalene  2-methyl  naphthalene,  and  diphenyl 
metnane  begins  already  at  temperaturas  In  the  range 
f-on  600  to  700  C. 
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ABA:  DOE 

ABS  A gasification  plant  to  effect  tne  conversion  of  -ood 
to  medium  Btu  gas  described  Tne  cost  of  the 
processing  steps  ccr»ur  to  aM  gasification  sch«*es 
ana  specific  research  areas  are  emamined.  c«p  tat 
investment  statements  foe  three  plant  sizes  are 
included  along  -ith  manu factor tng  costs  for  each  of 
these  at  three  feedstock  prices.  Tne  design 
incorporates  a front  end  handling  system,  package 
cryogenic  omygen  plan  . the  gasifier,  a gas  cleaning 
trim  Consisting  of  a spray  sc  rubber,  ionizing  -et 

scrubber,  and  condenser  and  a visttvalt'  treatment 
facility  Including  a cooling  to»er  and  a package 
activated  sludge  unit  tost  ' iQves  for  package  units 
H-re  obtained  from  suPC'iers  ano  used  for  the  o»yg«n 
and  -aste-ater  treatment  plants  Tne  gasifier  it  fed 
Him  -ood  Chips  at  2&A  moisture  t-et  basis!  for  each 
pound  of  -ood  0 3 2 lb  o»  o»,gpn  are  required.  Ana 
1.11  lb  of  gms  are  proc.ceo 
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ABA:  Olssjrt.  Abstr. 

A BS  the  catalytic  effect  of  mcbc»  and  K2COJ  on  the 

gasification  of  actl.atrd  carbon  i" d Illinois  Number  6 
cca l *as  studied  at  aiv-spherlc  pressure  and 
toerrAture'j  between  SOU  to  927  C.  using  a Calm  RG 
•lec»*  Valanc-j  hli.be!  »as  a very  active  catalyst  in 
th.*  if  teat  ion  of  activated  ca  bon.  producing  CH4  In 

hydi  ogasl  I leal  ion  and  nalnty  C02  Anti  -U  'n  Mc.w 
gasification  In  Coal.  nlcbel  t .n lulled  very  Ion 
activity,  probably  doc  to  sutphu-  poisoning.  The 
catalytic  effect  of  *2CCO  on  the  st«a«  gasification  of 
activated  carbon  and  coal  n*s  Investigated  M2C0.I  is  a 
good  catalyst  in  both  carbon  sample*  tail  its  activity 
mv>s  less  t nan  the  activity  observed  for  r.i'ksl  In 
activated  carbon . Unlike  nickel.  K2CC3  is  not 
deactivated  by  the  sulphur  content  o«  me  coal  and  can 
be  recovered  fron  th*  reclaming  ashes. 
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AUfH.  A/Johnson,  dames  Lee.  A/1937-1977. 

UTIL:  Kinetics  of  coal  gasification  : TLSP:  a compilation  of 
research  / by  .James  Lee  donnsun.  1937-1977. 

Ml  ley.  Nea  rorK  : 

•A  Ml  ley- Interscience  publication.* 

1C:  Coal  gasification.  Chemical  reaction.  Rate  of. 

MAIN  AUTh  TRACE- Till*  CAIIG  Bf-lC 

/ / 


CCM/ERTING  EOU  TO  LIQ  >10/GAr|(*fS  PT  LS , J.  T.  'f.-wart 
and  H.Gi  Klctt 

Mechanical  £ ng.,  v.101,  no. fc,  June  1979*  p.3*» 

Coal  converted  to  synthetic  oil  and  rat  will  ha.-c  to 
help  take  up  the  slack  as  world  oil  prod-iction 
inevitably  Ic.-ols  off  and  falls.  Here's  a review  of 
the  current  state  of  de ve lo jmcht  of  coal  gasification 
and  li -uef icat ion  processes  anJ  the  outlook  for  t >e 
future. 


Contnned-cycle  using  gas  fro*  coal  holds  proatise  for 
electric  generation. 

Pa<er.  v.  123,  no.  6,  June  1979,  p.  99-102. 

In  tiis  day  of  high  fossil-fuel  costs  and  stricter 
envi rorvnrntd I standards,  integrated  low-litu-gas 
combined-cycle  systems  offer  the  potential  for  higher 
efficiencies  while  removing  more  pollutants  than 
conventional  coal-fired  steam  stati  »ns. 


ELECTRICAL  iriOUCTIOfl  HEATING:  A MEW  APPROACH 
TO  UHOERGORUND  COAL  GASIFICATION 
S.  T.  Fisher 

Energy  Conversion,  vol.  19,  no.  2,  1979,  pp.  77-84. 
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UITl:  Slagging  li.od-Ud  gasification  of  Nortn  Dakota 

•Ignlt*  at  pressures  to  400  pslg.  by  G.  M.  Gronhovd 
'■'J  and  others. 

U.  S.  Dept  of  the  Interior.  Mashlr.gton.  40  p.  tllus. 
U.  S.  Bureau  of  Mines  Report  of  Investigations  7406 
NASA;  / COAL/  GASIf ICATION/  NORTH  DAKOTA 
JSC:  / TN23  U43  7408 

MAIN-AUTH  TRACE-SERS’TITL*  CATlG  BT-jOhnSON 
79/02/27  AVAIL:  / JOHNSON 


Afeeeci  t.ulka  J layh  nbh  .worm  law  .eJ  ikwt  abwwb,  nnp  cfhurMly  6aai  ae  wore*  Mug 
net*  IkU  1k»  pueupfi.  toe  he  vseJ  Mt  -Im*  b*fc  hca  .Owe  pn  owl  Lw  boot  . imI  dcyna.i  Swhw 
gucwrty  lb*  uwlu.il  .ha  iu<  he  jmS-J  by  e.  mb  u.vi  braulf  Tbc  mcrjB  |»uau  dkimi  -•y--ft1  .rrl 
adwMayn  ••*«»  (ViicM  enkik  .4  rn.Vip.-wiJ  owl  pvbaiie  by  oumbn.Uiw  AejOaMr 

jmJ  .hem.  el  Jaa  aJ  ljb.wa.vy  muyiii*  wJeac  the  We  two.  a awl  r-|  Ic*wh4*y  of 

Ihr  fnno> 


U6 


THE  ROUGH  ROAD  TO  MAKING  OIL  AND  GAS  FROM  COAL. 
Alexander  Stuart. 

Fortune,  vol  100,  no  6.  September  24,  1979. 

p.  SO-52,57,  60,  62,  61. 

More  actual  production  experience  is  needed  to 
clear  away  uncertainties.  Meanwhile,  plant  costs  go  uo 
and  up. 


' SIMULATION  OF  A MOVING  BED  GASIFIER  FOR  A WESTERN 

' COLA.  R.  Stillman. 

IBM  Journal  of  research  and  Development,  vol  23,  no  3, 
May  1979,  P-  240-252. 

This  paper  describes  an  adiabatic  steady  state  plug 
flow  model  for  a moving  bed  cola  gasifier  with  gas 
solid  heat  transfer.  The  model  considers  17  solid  otrei 
stream  components,  10  gas  stream  components  and  17 
reactions.  The  kinetic  and  thermodynamic  parameters 
were  derived  for  a Wyoming  subbituminous  ccal. 

TRANSIENT  BEHAVIOR  OF  MOVING -BED  COAL  GASIFICATION  RE- 
ACTORS. H.  Yoon,  J.  Wei  and  M.M.  Denn. 

AIChE  Journal,  vol  25,  no  3,  May  1979,  p.  429-439. 


The  transient  response  of  dry  ash  and  dating  mosmg-bed  coal  gasifica- 
tion reactors  is  analyzed  for  small  step  changes  in  feed  conditions  The  ap- 
proach to  the  new  steads  stale  for  perturbations  about  the  optimum  .n  the 
I urCi  casifier  has  a time  scale  of  about  10  hr.  Transients  if.  the  slagging  gasi- 
fier car.  result  in  a decrease  in  the  coal  bed  height,  which  occurs  on  a time 
scale  of  several  hours  There  is  a rapid  initial  response  in  both  types  ol  reac- 
tor* m product  gas  temperature  and  heating  value 
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COAL  PROCESSING  TECHNOLOGY:  THE  TO"**  **”*" 
CATION  PROCESS.  H.A.  Coltluct,  M.A.  P«1*  V 
and  R.  Mah*Jtn. 
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ECONOMICS  OF  GASOLINE  FROM  UNDERGROUND  COAL 
GASIFICATION.  M.  S.  Edwards. 

Coal  Processing  Technology,  vol  5»  19"  , p.  219- 

?P5. 
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Conceptual  process  design  and  cost  estimale  for  a facility  producing  ENTRAINMHn’  coal  gasification  modeling,  c.  y.  Wtn  and 
about  50,000  barrels/day  via  methanol  from  synthesis  gas  from  20.000  T*  Z*  Chaung* 

daily  tons  Of  m place  sub-bltummous  coal  consumption  Process  Design  and  Development,  vol  18,  no  4,  October 

1979,  p.  684-695. 
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Pulvarl zed-coal  canbustlon  and  gasification  j 
theo.-v  and  applications  for  continuous  floe 
proceosea  / edited  by  L.  Douglas  Smoot  and 
David  T.  Pratt.  — New  York  x Plenum  Preaa 
cl97«>. 

xvll,  333  p.  : ill.  , 24  ob. 
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furl  Prnmung  Ttcttno/ofy  *ol  7.  July  1979.  p 738751  114  f»ti 


.ywi « Tht  cttcM  y l w tit  end  B 

cuiyttc  IkS***1""  "•  ***s*U\lk,  Oty,  OtcAl 

t Mood  'Utah  Jnntrvty,  p 179188  >5  'eh  *»•••'** 

Tacfinolofv  «'  ? J^  (.und 

uippottcd  by  t*»  M.octC  L***"* 


vj  79*42098  ISSUE  10  PAGE  347b  CATEGORY  44 
78/00/00  6 PAGES  UNCLASSIFIED  DOCUMENT 

UTTL:  Analysis  of  conduction  responses  during  an  underground 
coal  gasification  e»periment 
AJTH:  A/HOMUERT.  P.  J.  P*»  A/(Sand1a  Laboratories. 

Albuauerque.  N »e*. I 

In  International  Heat  Transfer  conference  6th^ 
Toronto.  Caroaa.  August  7-11.  1978.  General  Paper*. 
Volume-  2.  .A79-4260G  16  34)  -•^‘n«ton;_  ® • 

Hem  I softer  e Publishing  Corp..  1978.  P 153-158- 

ERDA - suppor ted  research.  

KAJS:  /’COAL  GAS  I F I C A 1 ION/ • CONDUCT  I VE  HEAT  TRANSFER/’ LE  a^T 

MINS:  /°ENI RGY  TECHNOLOGY/  SENSITIVITY/  THERMAL  CONOUC’lVlY 
/ THERMOCOUPLES 

AbS:  An°ey  tens'  we  thermocouple  array  «•« 

underground  coal  gasification  experiment  In  the  9-m 
t h 1 cv  subbt tuminous  coal  seam  near  nanna.  Nyo.  e 
Instrumentation  provided  thermal  data  on  the  process 
during  both  reverse  combustion  linkage  and  forward 
gasification  A nonlinear  least  SQuares  inverse  heat 
conduction  analysis  .as  carried  out.  Tne  results 
allowed  the  position  of  the  reverse  comoustion  linkage 
path  to  be  mapped,  and  estimates  of  Its  sire  and 
average  temperature  to  be  obtained  For  'or**^ 
gasl F teat  ton.  the  analysis  yielded  estimates  of  the 
fine  I boundaries  established  by  the  burn  end 
character  1 /at  ions  of  how  the  front  approached  its 
final  position. 
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UTTL:  Mathematical  model  For  the  gasification  of  coal  under 
pressure 

AUTH:  A,9IEA  V..  B/MACAK.  J.;  C/*<10SE.  E : 0/MALECHA.  J. 

PAA  0/|VySGka  SkOla  Cr € m I ckotechno 1 og' C k a . 

Veoecko- Vy7kurn I Ustav  faliv.  rrague.  Ocuhuslovakia; 
Freibe'-g.  Eer gakademt e . Frelf-erg  East  Germany: 

I & EC  * Indus. rial  and  Engineering  Chemist',  Process 
Design  and  Development,  vot.  17.  oan  1978  p 92-98. 

MAjS  /’CLEAN  ENERGY/COAL  GASI F ICATION/ ’HIGH  PRESSURE/’ 
MATHEMATICAL  MODELS 

MINS:  / CHEMICAL  REACTIONS/  DRYING/  ENERGY  TECHNOLOGY/ 

OMCATioN/  reaction  kinetics/  reouction  iCmiwistryi 

ABA  (Author) 

ABS:  The  detailed  mathemat ical  description  of  technological 

processes  »s  a decisive  prerequisite  for  ai  uotir-ai 
operation  ana  ocstgn  of  the  respective  plants  In  line 
with  this  objective  a mathematical  monel  for  the 
high-pressure  gasification  of  solid  fuels  in  the 
charged  layer  is  presented  which  permits  the- 
Quantitative  description  of  the  stat  c b*'b,iv  >ur  of  the 
generator,  ei th  due  consideration  of  the  Partial 
processes  taking  place  n the  h'g’-Di'fssu’r  gas-fier. 
tre  paper  deals  with  the  parameters  o*  react  on 
kinetics  and  of  the  transfer  of  matter  and  c-nc-rcy 
which  a.-e  necessary  for  developing  the  model  of  a 
f-xed't>ed  reactor.  To  obtain  a practicable  model, 
simplification*  are  needed  which  concern  the 
gasification,  aegas ■ f icat ion . ana  ary  mg  processes. 
They  are  dealt  with  individually.  For  ca'Culatmg  the 
concent  rat  1 on  «nc  temperature  profiles  for  tnc  solid 
and  gas  phases  along  the  gasification  bed  hetgnt.  a 
system  of  differential  eaoat ions  was  oot  a * n»d  which 
was  supp lament ad  by  some  algebraic  aquations  The 
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9 PACES  UMCLASS1F1E0  DOCUMENT 
UTTl:  Process  development  Tor  the  westinghouse  advanced 
f lulUI;pdb>d  coal  gasification  system 
AUTH.  A/SALVADOR,  L.  A : B/CHERISH.  P ; C/MARGARITIS.  P. 

d.  . D/RATH.  L . k.  PAA:  0/IWrst  Inghouse  Electric 
Corp..  Advanced  Co.il  Conversion  Dept..  Madison.  Pa.) 
In:  Intcrsoclcty  Energy  Conversion  Engineering 
Confcicnce.  13th.  San  Diego.  Calif..  August  20-25. 
1978.  Proceedings . Volume  t.  |A79-ICA)0I  01-44) 
Warrcndale.  Pa..  Society  of  Automotive  Engineers. 

Inc. . 1978.  p 422-430 

MAJS:  /‘COAL  GASI f I C A T I ON/ - Ef.ERGV  TECHNOLOGY/ *F IUI0! 7E0  BED 
PROCESSORS 

mins.  / CHEMICAL  REACTORS/  CONTROL l AU 1 1 1 1 Y/  ELECTRIC  POWER 
SUPPI I ES/  PERFORMANCE  IESTS/  PRODdCIION  ENGINEERING/ 
REACTOR  DESIGN/  RELIABILITY  ANALYSIS 
ABA:  ( Author ) 

ABS:  Wcstirghouse  Electric  Corporation  has  developed  an 

advanced  fluldl/cd  bed  coal  gasification  process  for 
low-btu  gas.  The  major  emphasis  on  me  program  nas 
been  the  operation  of  the  14.000  kq/d  I 15  t/dl  process 
development  unit  I POU I which  contains  the  main 
subsystems  of  the  gasification  process,  the 
devolatilizer,  which  dccakes  and  dovol a t I 1 1 zes  the 
coal,  and  the  gasifier,  which  consumes  tne  char 
produced  in  the  devolatilizer  and  agglomerates  the 
asn  The  feasibility  of  the  devo lat 1 1 I zer  was 
demonstrated  In  1976  with  a variety  of  coals  Including 
highly  caking  eastern  bituminous  coals  During  1977 
and  1978.  the  feasibility  of  the  gasifier  reactor  was 
demonstrated  in  a series  of  highly  successful  tests 
run  lor  a ci/nulatlve  time  of  1500  hcairs  at  design 
conditions  of  nominally  1038  C (1900  f|  and  1550  kPa 
1225  pstg).  Techniques  for  routine  operation  of  the 
reactor  were  established,  and  stable,  controlled 
combustion,  gasification,  and  agglomeration  were 
aenteved  with  a ncyrber  of  char  and  coal  feedstocks  fed 
directly  to  the  unit  without  devolatilization  or 
pre  treat men* . 
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UTTL:  Chemical  solutions  to  pioolems  encountered  in  the 
gasification  of  coal 

AUTH:  A/KITTLE.  P A.;  B/BthNETT.  R.  P.  PAA  B/IApollo 

Chemical  Co.-p,  , Whlppany.  N.J.J 

In:  Alternative  energy  sources.  Proceedings  of  the 
Miami  International  Conference.  Miami  beach,  f la  . 
December  5-7.  1977.  Volume  7.  I A 79- 34080  I3-44| 
Washington.  DC..  Hemisphere  Publishing  Corp..  1978. 
p 3001-3020. 

majs:  /*chcmical  engineer i no/ * coal  gasif icat ion/* combust  ion 
PRODUCTS/ -ENERGY  CONVERSION  EFFICIENCY/- SI ACS 
MINS:  / ASHES/  CARBON/  CAIAIYSIS/  CHEMICAL  PROPERTIES/ 

ECONOMIC  ANALYSIS/  ENERGY  TEOVIOlOGV/  FOULING/  FUSION 
IMELTINCl/  MELTING  POINTS 
ABA:  (Author) 

ABS:  Two  main  problems  have  been  encountered  in  pilot  plant 

and  actual  operating  coal  gasifiers.  These  are  the 
production  of  carbon-conta In ing  char  residues  and 
difficulties  encountered  In  the  buildup  anq  removal  of 
slag  on  and  from  the  gasifier  vessel.  These  problems 
can  be  solved  with  chemical  technology.  The  prime 
reason  for  slag  buildup  and  removal  problems  is  the 
production  of  coal  ash  with  fusion  point  properties 

Inconsistent  with  gasifier  design  operating 
conditions.  Application  of  a slag  modifier  to  produce 
an  ash  with  the  desired  melting  point  range  will 
greatly  alleviate  the  slag -hand I ing  ana  matntenar.ee 
problems  experienced  In  many  gilts.  The  production  of 
carbon-containing  residues  represents  a I os  of  usable 
product  protAic  t ton.  A combustion  catalyst  can  be 
applied  to  reduce  the  axount  of  residual  carbon, 
thereby  improving  coal  conversion  efficiency  and. 
hence,  plant  output. 
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UTTL:  Theoretic*  1 studies  of  coal  pyrolysis  in  an  entrained 
bee  flow  reactor 

AUTH:  A/REIDELBACH.  H ; 8/ ALOE RMI SSEN . J.  PAA 

B/ ( St ut t gar t . uni  verst taet . Stuttgart,  nest  Gerra  y 
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UTTL:  Economics  o*  Te*aco  gasification;  Combined  cycle 
systems  Economic  studies  of  coal  gasification 
combined  cycle  systems  for  electric  power  generation 
AUTH:  A/MCELMURRY . B ; B/SWELSER.  5 
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AVAIL  NT  IS  SAP:  HC  A07/VF  AOl 
MAjS:  /'COAL  GASIFICATION/'ECGNOWIC  ANALYSIS/ ’ELECTRIC 
GENERATORS/ ‘ENERGY  TECHtiOLOGY 
MINS:  / AIR/  COAL  UTILIZATION/  COST  ESTIMATES/  ENERGY 
CONSERVATION/  OXYGEN/  UTILITIES 
ABA  DOE 

ABS:  Air  blown  coal  gasification  coupled  with  co«bnco 

cycle  power  generation  was  investigated  to  determine 
whether  an  air  blown  gasifier  had  economic  incentives 
greater  than  orygen  blown  gasification  Cayif  ici’.ion 
processes  were  integrated  with  combined  cycle  o'.mts 
based  on  advanced  gas  turbine  technology  12  403  f 
combustion  outlet)  estimated  to  ce  aval  lab. e m the 
1981-1985  t'me  period  Ihe  evaluat ions  we’ e based  on 
complete  grass-roots  facilities  sized  to  conform  tj 
the  present  electric  utility  Practice  of  building 
units  of  appro* i ma t e I y 1.000  1%  capcity  Results  snow 
that  the  process  with  air  blown  gasification  is 
economically  eouivalent  to  oaygen  blow  gasification 
Also,  development  emphasis  should  oe  be  placed  c.n 
power  generation,  rotat'rg  machinery  heat  trans*cr 
eouipment.  and  further  oast f cation  pilot  plant 
ewper linen t s to  maaimize  the  overall  thermal  efficiency 
of  air  blown  gas i f 1 cat i on . Both  processes  nave  the 
potential  for  commercial Izat >on  In  the  mid  to  late 
1 980  s . 
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UTTL  Catalytic  gas i f I cat  Ion  predevelopment  research 

AUTM : A .f.  AM  AS.  N.  C;  e/GALLAGHER.  J.  E.  OR  PAA 

B/IEi«ori  Research  and  Engineering  Co..  I lorliam  P.irh  . 
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In  Intersociety  Energy  Conversion  Engineer  mg 
Con  Terence.  13th.  San  Diego,  Calif..  Augo'.t  JO- ft. 
1978.  Proceedings . Volume  3.  IA79-10001  01  <4| 
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MAjS:  /•CATALVSIS/*COAL  GASI MCAT ION/ •POTASSIUM/* REACT  I ON 
KINETICS 

MINS:  / DATA  CORBEL A I ION/  ENERGY  TECHNOLOGY/  HIGH 

TEMPERATURE/  IGNEOUS  ROCKS/  MAlERIAlS  RECOVERY 

ABA:  (Author! 

ABS:  Significant  progress  lias  been  made  In  the 

pre'leve  I opir.ont  research  phase  of  catalytic  coal 
gasification  for  the  prtductn/i  of  -ubst  i lute  nalyra  I 
gas  (SNGI.  The  potassium  catalyst  and  the  processing 
seuuence  permit  the  direct  reaction  of  steam  and  coal 
to  form  methane  and  carbon  dioxide.  a reaction  wnich 
Is  thermally  neutral  anil  does  not  nquir*  oxygen  for 
heat  balance  or  downstream  methanat ion  of  synthesis 
gas.  A model  of  the  reaction  Kinetics  has  been 
developed  and  a preferred  approach  has  been  identified 
to  recover  about  SO  percent  of  the  potassium  cata'yst 
for  reuse. 
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VAJS  /‘COAL  GAS IFICATICN/*  ECONOMIC  ANAL YS I S/ * ENE RGY 
TECHi.OlCKfY/'PUOT  PL AfiT 5/  • SY'.Tma.E 
MINS;  / BITUMENS/  ENVIRONMENT  EFFECTS/  FEASIBILITY  ANALYSIS/ 
GAS  COOLING/  OXYGEN/  PIFELINES/  TECHNOLOGICAL 
FORECASTING 
ABA:  BO. 

ABS;  The  Synthane  coal  gasification  process  for  tie 

production  of  pipeline  duality  gas  «»  evaluated  The 
eva’jation  is  based  on  c'ata  obtained  from  the  Syntnyre 
pilot  plant  at  eruceton  Pennsylvania  nur-ng 
oner  at  ions  conducted  in  February  and  August  1577  Tne 
operation  was  carried  out  with  Montana  Rosebud  coal  at 
a pressure  of  600  psig  ano  a bed  temperature  of  5C0 
F The  data  we-e  used  as  a basis  for  the  ccnceotua’ 
design  of  a commercial  coal  gasification  plant  a-tn  a 
capacity  of  250  * 10  to  tn«  9tfi  Btu/day  of  pipeline 
Qua  1 * t y gas 
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Coal  gasification  studies.  I - Single  stage  collet* 
gasification  of  coal  using  water  as  the  hyciroQen 
source 
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ABA  (Author)  , _ , 

ABS:  The  caplet*  gasification  of  coal  to  lo*  roiecuiar 

weight  hydrocarbons  has  been  achieved  in  a single 
stage  process  using  water  as  the  source  of  hydrogen. 
Reaction  tln«s  of  one  hour,  and  a temperature  of  SOU  C 
were  required.  The  reactions  .ere  earned  out  in  a 
stainless  steel  reactor  with  iodine  or  FeI2  as  a 
catalyst  It  is  shown  that  Fel2  is  a catalyst  for  the 
reaction  stainless  steel  ♦ H20  yields  H2  ♦ metal  o«toe 
end  also  for  the  coal  hydrogenat ten  reaction  Tne 
apparent  e.cellent  reduction  efficiency  is  probably  a 
conseauenee  of  tne  good  contact  between  tne  coal 
•amoie  and  the  catalyst,  which  at  the  reaction 
tamperature  has  a significant  vapor  pressure. 
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UTTL:  Incentive,  and  reouircments  For  gasification  based 
power  systems 
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BLANTS/.£nEPCY  CCNV £ F 3 , ON  E F F IC  I ENl.  y/  • $ VSTE M 
EFFECTIVENESS 

mins  / AIR  POLLUTION/  CLEAN  ENERGY/  COST  EFFECTIVENESS/ 

ECONOMIC  ANALYSIS/  ENERGY  TECfYfOlOGf/  EXHAUST  GASES/ 
FUEL  CELLS/  PILOT  PLANTS/  THERMODYNAMIC  CYCLES 

ASA:;  V.P. 

ABS  The  wain  incentives  for  the  use  of  gasi f .cat  ion  Basec 
power  systems  over  other  coal  based  generating  Waters 
such  as  oirect  coal  firing  with  stack  gas  scruCOnc 
are  markedly  reduced  emissions,  better  resource 
utilization,  competitive  capital  cost,  and  cost  of 
po.er  The  present  ana'ysis  leads  to  the  conclusion 
that  the  integrated  gasification  fuel  cell  combined 
Cycle  is  Superior  to  other  gasification  based  po.er 
systems,  its  principal  advantages  are  attractive 
economics  and  resource  utilization,  high  potential  for 
future  i mpr oveme*- 1 . *nd  advanced  status  of  the 
subsystem  technology. 


UTTL: 


79N29374*  ISSUE  20  PAGE  2661 
UCPL-13968  CNT • W-74/5-ENG  48 

UNCLASSIFIED  DOCUMENT 
Tna.iai  tests  of  coal  gasification 
Final  Repor  t 


category 

78/00/00 

samp  i«j 


28  RPT a : 
223  PAGES 

USP 


CORP:  California  Univ..  Days  CSS  ,0ept.  of  Mechanical 

.7  ■jIs5,ssjss.r^ss,,,w  -«isi  »sj— 


ABS.  Samples  were  ubtalned  fro*  core  borings  at  Hoe  Creek 
In- Si tu  coal  gasification  site  at  Campbell  County. 
Wycmmg.  a total  of  forty-five  trtaatel  tests  »e-e 
maae  in  which  overourden  ana  interstitial  pressures 
were  kept  constant  Data  analysis  uch  as  geological 
grouping  of  the  samples,  determinat ion  of  mathe«wt icat 
funct ions  for  stress  ana  strain  ano  davaiopmant  of 
fatlura  anvalopes  was  also  performed. 
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/•COAL  GAS  I f I CAT  1 ON/*  GAS  GENE  RA  TORS/  ‘ KUC lEiR  MEAT/ 

STE AM/*MASTE  ENERGY  UTllI/AUWf  ....... 

/ COAL  liouif  ACT  1044/  CONVECTIVE  MEAT  TRANSFER/ 
FLUlDI/ED  BED  PROCESSORS/  MEAT  RESISTANT  ALLOTS/ 

ME  HUM/  TUBE  MEAT  EXCHANGERS 

Author  | ESA | . _ , 

The  dev.lopn.ent  of  a coal  gas!  Meat  Ion  process  nMng  a 
high  temperature  nuclear  reactor  to  meet  the  energy 
requirements  of  the  process  is  described.  A Rc-V  point 
in  t he  development  Is  the  gas  generator  ,n  mhicn  the 
nuclear  heat  is  transferred  into  a fluid. red  bed  of 
coal  and  steam  via  an  intermediate  lorp  and  a heat 
c. changer  Immersed  In  II*  bed.  On  the  basis  of  former 
results  concerning  reaction  Mnettcs  and  heal 
transfer . further  e.per.ments  .Itn  dH.er.nl  devices 
sere  pertormed  and  tne  program  for  the  testing  and  the 
development  of  nc-  alloy*  Ic  be  used  mus  continued^  A 
pilot  plant  (0  2 T/hr  I using  an  clcctr.cally  neated 
helium  loop  aas  constructed  end  Is  noe  in  operation, 
the  data  gathered  confirm  the  feasibility  of  the  gas 
generator  as  sell  as  the  process  and  are  be  ng  used 
for  the  design  of  bigger  plants. 
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aba  DOE 

ABS:  Improvement  In  hlspi  t cmf-era  I urf  cor  pal  Ibl  1 1 ty  oF  iron 

and  nlcsel  l»sed  alloys  In  cual  gas l # icat Ion 
environments  »as  Invest .gated  The  addition  of  a tea 
,elgnt  percent  titanium  to  3IC  stainless  steel  and 
NI*30Cr  uas  very  effective  In  both  isothermal  and 
cyclic  high  temperature  .imogfurcs  Mhicn  simulated 
the  corrosion  potential  ealstmg  In  the  IBOO  F nign 
Btu  cc.al  gasification  process.  Alloy  fabrication 
practices  mere  unaffected  and  Uawora  Molding 
processes  did  not  alter  mechanical  ix-havior  or 
coapa tibility-  Further  mors  on  3l0  revealed  that  the 
as-received  mechanical  properties  acre  unaffected  by 
the  T l additions:  that  the  normal  levels  of  Impurities 
•no  minimum  spec l f i cat • on  level  of  throaum  did  not 
alter  the  beneficial  effects  of  Tl:  ano  tnat  the 
mechanism  by  ehlch  Tl  improves  compatibility  Is  linfced 
to  microstr uctura I or  chemical  changes  in  the  surface 


CR203  coat Ing 


79N2761 9*  * ISSUE  IB  PAGE  2426  CATEGORY  38 
78/08/1 5 5 PAGES  UNCLASSIFIED  DOCuMf N f 

Me  t hano  I f r (m  ct.a  I 
A/Ml  EUR.  0 R 

Vulcan- Cine  Inna t I . Inc..  Ohio.  AVAIL  NT|S  SAP  HC 
A23/MF  AOI 
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/•CATAl YSIS/-COAI  GASlFICATI ON/ 'ENERGY  CONvf RS ION/ • 
METHYL  ALCOHOLS/ 'SYNIME TIC  fUElS 

/ CALIFORNIA/  t0AL  U I I L 1 2 A 1 1 ON/  LNERGV  POLICY/  ENERGY 
TECHNOLOGY/  ENVIRONMENT  PROTECTION 

J M S. 

Economic  feasibility  p,  metha'ol  o-  mclhyl  luvl 
produced  trim  coal  using  ea, sting  technology  I s 
discussed.  Other  factors  considered  include 
environmental,  safety,  toalclty.  transports! ton.  so 
storage,  case  of  burning,  and  retrofitting  of  p> e-senl 
boilers.  Demons t rat  ions  of  its  uses  as  a boiler  fuel 
and  as  a t u. b i ne  fuel  ai e cl  tea. 
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FRACTURE  STRENGTH/  MATHEMATICAL  MODELS 

ABA  D.O.E . 

ABS:  The  topics  included  arc  subsidence,  subsidence  avxjels 

material  properties  and  In  situ  sc^:erd«nii.  ann 
hydro  logy  of  fractured  redia  iuch  lopic  Is  lnoe>*d  by 
year  and  then  a Ipriibet  cal  I y by  author  at tnin  each 
year.  Abstracts  of  each  article  a*-e  Included  Mh#n 
aval  l .ib  i e 
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ABS  The  Institute  of  Gas  Technology  (IGT)  currently 

ocerates  a slngle-staoe  fluid! Ted- Cr-d  gasification 
pilot  plant  uhich  produces  loa  Blu  gas  A prime 
objective  has  been  to  achieve  up  to  9SX  carbon 
conversion  through  selective  removal  of 
hlgh-ash-bearlng  material.  This  paper  presents 
ash-dggiomerat ion  test  results  »n Ich  sno*  conclusively 
Thet  ran  Subbi tuninous  and  Oi turn i nous  coals  can  oe 
successfully  gasified  to  produce  lo*  Btu  gas  Tne 
prccess  can  achieve  90'.  carbon  conversions. 
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MAJS:  /*C0AL  GAS  I FI C A T I ON/ * EC  TACK IC  AN A l YSI S/ * E NE BGV 
CONVERSION  CFF ICIENCY/  FEASICILH » rNAL YS I S/* 
HYDROLYSIS/ 'SirSTCMj  ENGiNEEPING 
MINS  / DESIGN  ANALYSIS/  ELECT  ROLYS  IS/  ENERGY  TECHNOLOGY/ 
HYDROGEN  PRODUCTION/  W-TEP  TREATMENT 
ABA:  (Author) 

ABS:  Conceptual  designs  for  combining  an  electrolytic 

water- sp 1 1 1 1 1 ng  process  *lth  t»o  coal  gasification 
prreesses  are  presented,  and  relevant  techno-econom<c 
parareters  are  calculated  and  compared.  Ana'ysis 
ina'cates  that  lntcgre*cd  coal  gasification  plus  »ater 
electrolysis  can  procu.  • a completely  gaseous  proouct 
at  prices  comparable  to  the  cost  of  fuel  products  from 
the  gasification  process  alone.  The  prices  are  close 
enough  that  several  variable  factors  In  tn#  conceptual 
designs  and  marketing  assumptions  could  datarmine  tn# 
ralativa  advantaga  of  a giver  process  for  a specific 
appi i cat  ion. 
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ABA:  OOE 

ABS:  The  results  of  an  economic  screening  study  for  oxygen 

blcn.  slagging,  coal  gasification  process  to  produce 
Intei  mediate  Btu  fuel  gas  are  presented.  All  of  tn# 
processes  investigated  produce  fuel  gas  .ntch  could  be 
used  In  fossil  fired  po mcr  plants.  The  evaluation  .as 
based  on  a complete  grass  roots  facility  st.ed  to 
conform  to  electric  utility  pr  ctlce  of  building  units 
of  approximately  IOOO  Mm  capacity  The  conclusion 
reached  is  that,  .ithln  the  accuracy  of  the  study, 
fuel  gas  costs  projected  for  the  moving  bed  process, 
using  the  BGC  slagging  gasifier,  are  competitive  .itn 
costs  projected  based  on  fluidised  wo  and  entrained 
processes.  The  major  assumption  underlying  tna 
conclusion  is  that  tna  BGC  slagging  gaslfiar  operates 
successfully  on  e commercial  seal#  in  exactly  tn#  same 
manner  .a  -s  represented  by  the  per formar.ee  estimates 
used. 
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ABA  Dissert  AbStr 

ABS:  An  evaluation  of  the  steady  state  ana  the  ayr.i-  c 

behavior  of  an  air  blown  flu  cJi/ed  bed  cua’  gasifier 
to  producing  low  BTU  gas  is  presorted  A 5i*vi  * cj 
model  of  such  a gasifier  is  presented  It  is  shown 
that  the  steady  state  range  of  control  can  be 
sometimes  considerably  smaller  than  indicated  by 
Purely  hydrodynamic  consideration,  as  lower  flow  rates 
can  lead  to  higher  conversions  The  dynamic  behavior 
shows  a short  time  response  dominated  by  the-  thermal 
inertia  of  the  coal  bed  and  a long  time  response, 
which  Is  a function  of  the  adjustment  of  the  bed  ash 
content  to  different  flow  rates.  Both  the  dyr.vt  c and 
steady  state  features  o*  the  System  strongly  depend  on 
the  design  of  the  system  The  results  of  the  thesis 
Illustrates  the  type  of  problems  that  may  be 
encount ereo  and  suggests  some  potential  solutions 
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ABA:  M.l. 

ABS:  Catalytic  coal  gasification  research  prograbo  are 

surveyed,  ana  tuvorabie  effects  of  catalysts  on  rate, 
gas  composition,  and  reduction  of  the  tr«-e  I I ng 
inoe«  are  e*amired.  Economic  feasibility  's 
considered,  and  it  Is  suggested  that  catalytic  coal 
gasification  may  offer  stgnif leant  economic  incentives 
over  alternate  approaches.  Bench  scale  e»Periref»ts 
with  cowl  feed  rates  up  to  10  20  pounds  per  hour  ere 
described 
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ABS:  Linear  t her  roe  I ast i c analyses  of  structural  models 

associated  with  underground  coal  ga-jt  f icatlon  (UCGl 
are  ron ducted.  Idealized  crack  and  cavity 
configurations  simulating  the  Icngwall  Generator 
concept  and  linked  vertical  wells  concept  of  UCG  are 
studied  by  deriving  closed  form  solutions  The 
relevance  of  the  proposed  models  and  the>r  general 
applications  are  provided,  fotn  different  isotropic, 
homogeneous  thermoeiast ic  mode's  with  steady-state 
heat  conduction  and  prescribed  constant  ter>persture 
boundary  conditions  at  the  crack  or  cavity  surface  are 
Investigated  The  results  provide  fundamental  data  for 
the  possible  Interpi  etat  ion  of  cavty  conf  igurations. 
roof  stability  and  related  Informat  ion . Research 
indicates  that  the  tnerr.-vwecnan i ca I responses  are 
Important  in  the  contmerition  of  UCG  processes. 


■9438200  ISSUE  IE  PAGE  2 944  CAT  P-nwv  ... 

UTTL.  Stud?^  t?ePfS?modir^?T?f  ^ ' f 1 « C DOCUMENT 

,L,H  "a'STA'S.'r.^rmm 

Erooel  und  *oh  i e Erdoas  D*»» . 

zxz"-*—-  - sr:s.r?-ar,ar 

»*«  ■«* ,U"IS/ • 

' ■/ 

x“A  | Author  | 

*“  J«.trrm5rsits2:  


•no  processes  for  the  treatment  of  such  gas -mi . turet 

‘ the  ' '*  M**d  00  • calculation  of 

*h«  » multaneous  chemical  equilibria.  ror  eoe ’ 

'CRt'on  and  methar I zat ton  -Hiuillbr.um 

°"'  *°a  ***  »*"«>erature  dependence  of  tn« 

.200  c "or: 


157 


7QU3J4SO  ISSUE  13  PAGE  1784  CAIEW)**  77 
78/00/00  406  cvr». 

.Hh  1.0  coal  ^.ncl.oo 
system*  T ISP : W*  0 !•■•*»* 

u»>-  •"‘••ssi/*-  s" 

^-3^^®^sasssi 

/"u£"«LS/  COBHITER  PROGRAMS/  0ESUt»UR,2«NG/ 

FORI  RAN/  CAS  TURBINES 

»•*•  — ■ 

combined  cycie  i , rt«m  cOMjoncntt  ar* 

FORTRAN  coiniAuier  program 

to  each  configuration  In  an  e Fori  i lo  -P^ov. 

t?Pf ' *ZV£  P^!hrn.ntTo.r.Uo^  of  the  criteria.  «he 
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oF  nitric  o«IUe  -Men  enter*  the  atmosphere  Wltn  a 
gat  turbine  Inlet  temperature  of  2 Geo  F and  with 
consider#! len  of  th#  pollution  criteria,  the 
con f i gura I i on  erploying  an  adiabatic  gasifier  and  a 
waste  heat  system  Is  maiginally  the  best  with  a 
station  efficiency  of  only  37  percent. 
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ABS:  Commercial  processes  for  the  gasification  of  coal  with 

c»yqen  are  discussed  The  Hoppers  - Tot /cP  process  for 
the  gasification  of  coal  Oust  entrained  in  a stream  o> 
gasifying  agents  Is  described  in  particular  detail 
The  outlook  for  future  applications  of  coal 
gasification  is  presented 
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ABS:  The  F'aper  discusses  sl«  groups  planning  lurgi  coal 

gasification  plant;,  with  caoadtlv..  of  about  2 SO  t-MCfD 
of  Syr.tnetlc  gas  Tne  present  f Ic  ienc  les  and  Aosts 
of  natural  gJS  ar.d  ole*  triclty  arc  given  in  teres  of 
protection  effl<  leucy.  transmission  end  dlstrloutlon 
and  delivered  energy  efficiency  Estimates  of  tne  cost 
of  spsce  heating  and  era. I mg  ettuipmcnt  ara  presented 
for  a typical  horn*  havlrg  1.800  souar#  feat  of  living 
spate.  In  contrast  to  nuclear  energy,  it  Is  shown  mat 
coal  has  direct  applications  to  Inouatry.  for  tie 
generation  of  electric  fewer,  and  for  th#  production 
of  synthetic  fuels  It  is  demonstrated  that  *yn*n«t >c 
B»*  fro*  coal  Is  less  costly  ano  mure  efficient  than 
electr.city  made  from  ir#  same  Coal  from  the  point  of 
view  of  th#  r#v  ioe.it  I a > con**-eer. 
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A survey  -as  wade  of  103  reported  processes  that 
orc.luce  low  end  interm*  dlate  6tu  g-.s  from  coal 
Cone  s,  sum-vries  -c.  . provided  for  47  processes  end 
Include  status,  operating  conditions.  end  a 
description  of  th#  gasifier  Charec ter  I st Ic s of 
di fit  rent  types  of  gasification  procass.sw.re 
conuud.  and  specific  comparisons  were  a-de  for  the 
ur  cesses  that  were  m.estigated  In  deptn  Other 
pretest  considerations  such  as  potential  app I icet ions . 
problem  areas,  economics  and  env • rtnmanta i 
considerations  Mr  + dlKtlMb 
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ABS  A ir- del  is  described  «*Meh  accounts  for  structural 

changes  in  a pellet  ,porosity.  radius  0,  Pore.  s«*e  of 
the  pet  let  • as  reaction  proceeds  Tf»e  equal  ion 
describing  the  — ooel  .as  cast  in  O'— cnsionie-ss  »ur- 
.r>ch  alloas  for  study  of  the  system  in  terey  o* 
dimensionless  groups  ra'her  tr*n  individual 
parameters.  The  theoretical  predictions  of 
emper  imer.ta  1 runs  Indicates  that  the  model  can  be  used 
to  describe  the  behavior  of  spherical  pellets  a* 
electroae  graphite  .hen  reacted  .ith  C02  or  C02/N2 
sutures,  in  the  temperature  range  970  to  1000  C 
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INDUSTRIAL  wastes/  sun i mane/  variability 
ABA.  Dissert.  Abstr. 

ABS  The  production  of  liquid  effluents,  condensible 

hydrocarbons,  and  taler  soluble  cont a»i nan t s . Ml* 
Invest  letted.  Significant  variations  In  tar.  phenol, 
chemical  o«ygc-n  demand,  and  total  organic  carbon 
production  occur  during  transient  operating  periods. 

I e . start  up  or  shutdi-un.  and  between  stt ady  state 
operations  at  different  gasifier  operating  Conditions. 
In  particular,  cnanges  in  conditions  tiiicl  enhance  the 
approach  of  effluent  species  to  chemical  equilibrium 
dramatical ly  influence  steady  st -te  liquid  effluent 
product  Ion . Increasing  gas-solid  contacting,  the  final 
reaction  tenperature.  aid  residence  time  of  the 
devolat 1 1 1 lea  species  in  the  hot  lone  of  the  reactor 
reduce  organic  liquid  effluent  production 
significantly.  Near  complete  e*tmctlon  of  these 
compounds  I A possible  by  providing  the  appropriate 
combination  of  coal  devulat l I liat Ion  conditions  and 
product  gas  residence  time 
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ABA.  DOE 

ABS:  Studies  on  th«  •■traction  of  Coal  alth  tetrelin  >ho« 

that  high  volatile  Li lu» Inout  coal  Is  converted  to  oil 
and  benzene  ano  pyridine  solubles  in  less  then  3 
minutes.  The  products  stioa  systematic  change:,  in 
hydrooT'aitlc  and  aliphatic  structures  «s  t he  reaction 
proceeds  The  presence  i.f  arositlc  ring  structures 
Increases  • ' tn  reaction  time  The  molecular  wigu  of 
liQuId  products  decreases  alth  reaction  I lm*-  Mild 
hydropyrolysis  appears  ’O  be  • very  Interesting 
technique  for  upgrading  coal -derived  liquids  to  a 
lighter  liquid  Hydrogen  consusot l on  in  this  process 
Is  lew.  line  chloride  ispreyneted  on  coal  fuond  to 

have  hydrogrn  e» change  properties  Of  • Brot.slcd  acid. 

A coal  sample  ■ithout  /'-CI3  has  siml  lar  eachange 
propertles.  but  the  rate  Is  ruth  less,  the  acidic  oil 
fraction  obtained  by  catalytic  hydrogenat ion  of  coal 
was  separated  by  gel  permeation  chruulofi'  uphy  and 
gradient  elution  liquid  chr omatogr aphy . Function  group 
content  «*s  found  to  be  Independent  of  molecular  sue. 
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ABS.  Available  processes  for  solid  fuel  Ossification  and 

subsequent  gas  desulfuration  are  described  at.  t ney  are 
especially  Suitable  GT/ST  cycles  Economic  prgu»«nts 
ano  environmental  protection  regulations  are 
discussed  Coal  gasification  Is  analyzed  both  as  fiaed 
bed  generators  and  fluid  bed  generators  Purification 
alternatives  suen  as  physical  mashing,  chemical 
■ashing,  physical -cheaicxl  sashing  and  sbsnept ion  are 
described  A 170  Me  coael  gasification  combined  poser 

plant  located  at  lunar.  Germany  is  described  as  an 
•■••pie.  A west Inghuuse  combined  cycle  plant  elth 
'g.  gas*  FI  indued  bed  gasification  <s  also  discussed. 
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ABS:  The  Department  of  Energy's  Underground  Coal  Conversion 

Program  is  described,  with  er-pnasis  on  environmental 
activities.  The  basic  u<  dt-rgt  c>und  coal  gasific.it  on 
( UCG I process  is  explaineo.  along  with  potential 
advantages  and  problem  areas  Results  to  date  ind-cate 
that  the  environmental  mpacts  of  UCu  will  be  minimal 
ang  well  with.-n  the  capability  of  current 
environmental  control  technology  when  compared  to 
alternate  uses  of  coal.  UCG  may  offer  significant 
environmental  advantages,  especially  in  areas  of  the 
country  wher*  high-quality  water  is  in  short  supply. 
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lit  tcoh  gasification  plant  planned  for  northwestern  New 

Me*  1 co  to  produce  250  VMCFD  of  pipeline  W.IUV  «"  • 

I sNG  I using  tre  German  lurgi  Process  is  discu  .scd^  The 
SNG  wni  be  commingled  with  natural  gas  <n  od*l  "9 
n,  re  lines  for  delivery  to  southern  Cal  forma  aoothe 
Sid-est  Cost  of  the  plant  Is  figured  at  more  man 
$1  4 6111*0°  »n  January  1978  dol  la*-s  *"  th  * 
inflation  rate  cf  $255,000  for  aach  day  of  delay 
Plant  start  up  is  now  scheduled  for  1 984 . 
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ABA:  J M S 

ABS:  The  development  of  the  Te*acocoal  gosif'Catton 

process  IS  discussed  »i'l>  particular  erghayiy  i>n  its 
c:ose  relationship  to  the  fully  commerc * a I i 7cd  Tc*aco 
synthesis  gas  generation  process  for  res -dual  oil 
gasification  The  eno  u-es  of  tm  product  gas  are 
ccvc-ed.  with  special  attention  to  electric  power 
generation  via  combined  cycle  technology.  Control  of 
S02.  NO*,  and  particulate  emssions  in  the  power 
generating  mode  is  also  covered.  The  aopllcetion  of 
this  technology  In  a proposed  Texaco  Southern 
California  Edison  denonstrat ion  project  is  mentioned. 
Investment  information  released  for  a 1000  megawatt 
advanced  combined  cycle  gasification  facility.  Is  also 
revl ewed 
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”??**''*  *«1  temperatum,  of  1000  lo  2000  F The  new 

no  Ogy  include  the  Texaco  process  using  partial  oxidation  of 
‘ « Hevased  pressure  the  U Gas  process 

'i'*'  "*•  nonsl^ng  fluidimd  bed  the  steam  iron 
^ . using  ai-  instead  of  oxygen  and  producing  large  amounts  of 

■ " *Y-ro*n  . «*,  rhreee  of 

nrorturuig  pur.ty  hydrogen  from  coal  mil  be  available  A T 
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ABS:  Results  of  exothermic  heats  Involved  during 

hyorogenat Ion  of  twenty  US  raw  coals  of  varying  rank 
at  5.6  MPa  (gauge)  and  t enperatures  up  to  S70  C are 
reported.  The  heat  evolved  during  hydrogenation  up  to 

the  total  heat  released  during  r.ydriigenat  ion  of  coals 
appears  to  be  due  to  the  exothermic  reaction  between 
H2  and  surface  carbon -oxygen  conple»es  removed  during 
f'e  reaction.  The  transition  temper  <*ture 
(corresponding  to  the  onset  of  exot  lieriws ) Is  markedly 
dependent  on  coal  rank  A sharp  Increase  In  the 
transition  temperature  occurs  for  ct<als  having  a 
carbon  content,  on  a dry-ash-free  oasis,  ‘n  the  75-80X 
range.  Demi nera I i ra t Ion  of  coals  lower  In  rank  than 
hign- volat i le- A bituminous  decreases  the  heat  of 
hydrogonat i on : for  higher-rank  Coals,  exotnermic  heats 

I ncre.ise  upon  uom  Incral  tzat  l on . T ne  P re  sene  a of  py  r 1 1 e 
has  a beneficial  catalytic  effect  on  coal 
hy drogena t i on . 
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AttA  tNA 

ABS.  The  ESC A instrument  .as  moved  into  a nVw  facility  and 
extensive  modifications  for  safety  Purposes  .ere  "ad# 
The  electron  flood  gun  was  tested  with  mixed  results. 

N i $04  was  observed  to  have  a significantly  diffcient 
ESCA  spectrum  from  NlS.  It  was  observed  that  silica 
supported  NIO  was  cast  ly  reduced  by  the  standard  Argon 
ion  e'cnlng  procedure  while  alumina  supported  NIO  was 
much  mure  resistant  to  reduction  Infrared  spectra  of 
Ui 0/MgS i 03  catalysts  show  that  C03/sup  equals/  • & 
adsorbed  as  was  observed  tor 

alumina-and-sl I lea- support  catalysts.  The  t'gSiOJ 
Support  pro* Vices  Infrared  absorption  which  is  almost 
identical  to  NISI03  except  for  some  doublet  structure. 
Adsorption  studies  of  C5H2  over  NI0/AI2O3  inoicate 
that  CH2  and  CH3  species  are  formed  In  the  300  C 


temper  at  ure  region  !ck^°catalyats  and  prevent 

to  stabilize  The  redu  n pv  passivation  during 

the  spontaneous  re  o u*  rhcmisorption  of 
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ABS  The  Winkler  process  for  the  gasification  of  coal  has 
*#S-  been  in  successful  commercial 

middle  I92US.  In  the  fluid  bed  of  the  gasifier  coal 
reacts  -Mh  a mixture  of  a.r  or  o.ypen  and  steam  The 
oas  leaving  the  gasifier  Is  only  a mixture  of  H2.  CO. 
C02  n2  and  CH4 . The  basic  process  Is  discussed  along 
^,h  the  heat  und  material  balances  and  the  advantage, 
of  til*  Winkler  system.  A description  Is  provided  of 
the  p-essur izat Ion  of  the  Winkler  process  tor  the 
production  of  clean  foe.  from  coa.  A, t.nnon  l*  given 
to  «he  necessity  for  process  pressor  I zat  ion_  the 
processing  steps,  aspects  of  g-'s  cooling  and 
particulate  removal,  desul f ur tzat Ion.  and  Mil  u 
recovery . 
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ABA  U M 8 

ABS.  The  reaction  of  carbon  with  a'r  in  a fixed  ttei  bed 
*»««;  investigated  tt  rough  analyst?.  C>f  rate  eu..it  ions 
and  through  data  onioned  from  f,n<ri*c'it5  invoiv  ng  a 
combustion  pot  The  co»t.ust  itin  p-»t  . a efr  jittery  box 
acccrrtydat  i fg  Uto  ocb-.1'.  op  ic  IT  ‘•c'-cs.  ua*  fueled 
a 1 1 h v a r ■ ou  » gr3CCl-  o*  core  * 1 e .a1  e>p*.*‘  <*.  sere 

carried  out  at  air  m'ave  arc!  dasi  f teat  ion  tales 
coroar.-ible  to  those  emp  oyed  by  coumca  i a I gasifiers. 
K-netic  coefficients  we*  e obtain  o f /•>  s'of-s  of 
log/I  incar  plots  of  gas  conpo.it  on  • 72  C02  and  CO 

at>  e studied)  with  time  It  »as  found  inat  the 
carbon  am  rejr.t<or,  i cl  f f us  'on-control  Ted  in  the 
combust  .on  reg.on  cf  the-  fue’  bed.  but 

che"  cal )y *ccntro I led  tn  tne  gasification  " v ' on  with 
a temperature  coefficient  eciu'vatent  to  50  Veal 
activation  energy  Po'.s'b'e  application  of  these 
results  to  mathematical  moceis  of  shaft  reactors,  the 
Lurgi  process  or  underground  gasification  is  also 

merit  loned. 
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considered  Energy  t ransporl tat len  costs  (o  gas  by 

° lec  t Me i t » fgencrat eo*bn*s* t«(  ' a<r  *c  be  compared  a 
electricity  *leQr,  *.v«  fracturing  of  coal  sea-s 
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ABS:  the  paper  Is  a review  of  the  state  of  the  art  of 

gasification  of  cojI  for  power  generation.  The  major 
part  of  the  review  is  a description,  under  the 
headings  of  fined  bed  gas  I f I cat  Ion . fluidized  oeJ 
gasification,  entrained  gasification  and  molten  bath 
gasification,  of  the  work  currently  In  progress  The 
only  large-scale  oporat  lonal  plant  is  the  Steag  plant 
at  lurnen  in  the  Federal  Republic  of  Germany,  which  la 
based  on  Luigi  fixed-bed  technology.  Another 
large  scale  plant  which  seems  certain  to  be  built  is 
the  Commonwealth  Edison  plant  at  fckln.  and  this  too 
Is  to  use  Lurgt  gasifiers.  All  other  worn  is  still  in 
the  deve lopment  stage  and  unlikely  lo  reacn  commercial 
scale  for  several  years  Hopefully,  this  will  roughly 
coincide  with  the  time  when  gas  ;urbines  can  withstand 
Inlet  temperatures  of  ’ 200  C or  higher.  The  review 
briefly  describes  the  current  Conventional  metnods  of 
power  generation,  outlines  the  three  basic  types  of 
combined  cycle,  and  then  explains  why  the  Juncture  of 
gasification  and  a combined  cycle  is  attractive.  This 
Is  followed  by  a section  on  the  quality  of  gas 
required  for  firing  gas  turbines,  and  a short  outline 
of  equ 1 pmen t available  for  gaslflcatl on  of  coa  I . 
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aba:  g.r 

A6S:  The  cntmical  aspects  of  the  gasification  of  coal  are 

examined,  tawing  Into  a<  count  stoichiometry,  gas 
composition,  and  thermodynamic  a<u  kinetic  data.  the 
physical  aspects  of  gasification  are  consltkrcd  and  a 
description  is  provided  of  the  gasification  ptocesse*. 
Attention  is  given  to  gaseous  fuels  of  low  calor  c 
value,  producer  gas.  water-gas  reactions,  methane 
synthesis  reactions,  t undan.enta  I reactions  the  use  of 
steam,  the  blast  saturation  temperature,  blast  luroaCt 
gas.  and  gaseous  fuels  of  medium  caloric  value. 

Methods  for  the  production  of  synthesis  gas  are  also 
discussed  and  developments  In  the  production  of 
substitute  natural  gas  from  coal  are  explored 
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ABS  A Japanese  bituminous  c<*al  was  treated  with  liquid 
ammonia  at  temperatures  up  to  120  C.  Extract  was 
separated  from  the  treated  coal  by  washing  with 
ben/ene -ethano I mixture.  The  amount  of  extract  was 
about  2%  In  a single  treatment  at  120  C ai<d  some 
additional  extract  was  obtained  by  successive 
treatxents  Particles  of  the  residue  had  cracks  and 
showed  an  increase  In  surface  area  The 
ammon la  - treated  co>l  was  found  highly  reactive  toward 
gasification  with  hyorogen  at  high  temperature  when 
catalysed  by  nickel. 
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ABA;  G R 

ABS.  Or.e  of  the  processes  considered  in  the  reported 

invest  Igqt  i'n  is  the  Syrthar.c  process  Synn.nc  is  a 
process  to  convert  bituminous  ana  subtv  tinr  rc us  coal 
a--d  lignite  to  a high  B’u  substitute  p-ptline  gas. 
Free-fall  carton  I /a  • i on  plus  sterr-o./gon  ij.is  i 1 'cat  l on 
of  the  pretreated  coal  in  a fluidized  bed  Is  employed 
Another  process  step  Involves  the  shift  conversion  of 
tne  gasifier  synthesis  <as  to  a H2:C0  ratio  of  3 I . 

The  ultimate  step  is  concerned  w.th  the  catalytic 
methanat ion  of  the  gas.  A second  process,  called  the 
Synthotl  process,  involves  a f I u t d - pnase  hy Jr o/onat 1 on 
of  coal  for  the  production  ot  a low  sulfur  heavy  fuel 
oil.  The  Synihol 1 system  can  handle  any  type  of  coal 
and  is  being  developed  for  tne  pilot  plant  phase.  The 
economic  analysis  conducted  shows  that  the  costs  for 
producing  synthetic  fuels  are  high  In  comparison  with 
present  energy  prices 
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ABA  I Author) 

A8S  A comparison  is  made  of  the  cost  and  thermal 

efflciancv  of  producing  liquid  hydrogen,  liquid 

•ethane  and  synthetic  aviation  kerosene  from  coal 
These  results  are  combined  with  estimates  of  the  cost 
and  energy  losses  associated  with  transporting, 
storing,  and  t ransf err i rg  tne  fuels  to  aircraft.  The 
results  of  hydrrjgei'  - f ue  led  and  kerosene  - f ue  1 ed 
aircraft  performance  studies  are  utilized  to  compare 
the  economic  viability  and  efflciercy  of  coal  resource 
utilization  of  synthetic  aviation  fuels 
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Syntmane 


v . p . 

Fluid  bed  technologies  for  processing  coal  may  benefit 
substantially  If  a caking  coal  could  be  fed  dirwctly 
to  the  bed  without  pretreatment  In  the  present  paper 
a number  of  techniques  that  might  ot  emoloyed  to 
process  a caking  coal  in  fluidized  teds  are  discussed 
and  a technical  basis  for  each  of  the  techniques  is 
developed.  Particular  attention  is  given  to  mean*  of 
achieving  effective  aispe-«al  row  particles  of  coal 


In  the  dry  char  that  comprises  the  bed 
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MINS:  / CONTROLLED  ATMOSPHERES/  CORROSION  TESTS/  EROSION/ 
HIGH  TEMPERAIURE  TESTS/  pressurizing 

ABS:  A^coaTgasIflcatlon  materials  program  directed  at 

deve  i tping  engineering  data  on  materials  Is 
Included  are  inlUa.  results  on  materials  ° 1" 

6 9 MPa  simulated  gasifier  atnospheres  at  /S5  K.  10t»» 
K and  I2S5  K;  a . MPa  simulated  regenerator 
atmosphere  at  I2BS  K;  and  in  pressurized  aqueous 
environments  simulating  gasifier  quench  toeers 
Erosion/corrosion  tests,  scheduled  to  oegin  in  the 
near  future  are  also  oescrlDed.  Comparison  of 
simulated  exposure  results  a«th  data  from  ear  y 

Interrupted  exposures  in  two  operating  pilot  plants 
are  reported  Indicating  reasonable  agreement  e*cept 
for  a few  pilot  plant  specimens  which  appeared  to 
deteriorate  rapidly  because  of  operating  conditions 
not  thought  previously  to  be  cbrroslve. 
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TAR  SANDS 

k*t:  “survey  of  processes  that  produce  gas  or 

I lolld  fuels  Is  presented.  Approaches  considered 
ncTu^  ias  ncatlonPof  coal,  liquid  f ue  I s f rom  coa  I . 
ind  oH  and  gas  from  oil  shales.  Additional  sources 

considered  include  1? re  jammed 
blcmass.  The  costs  or  vat  iou»  trillion  mill 

STSilii U iSffiJS i-m"  Si 

In  the  near  future 
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ABS.  Attention  is  given  to  various  current  and  protected 

coal  degas i flea t ion  procedures  for  low  and  medium- Btu 
gas  noting  advanced  gasification  combined  cycle 
systems  and  low-Btu  gasifier  Integrated  systems  hiving 
combined  cycle  and  sol  vent  - ref  i ned  coal  sut-syst'-ms  . 
Studies  of  comparative  fuel  costs  are  reviewed  for 
• vartous  a I terna t I ves . The  Lurgt  gasifier  System  i. 

described  In  terms  of  projected  development  „nd  design 
Improvement.  The  so  I vent  - ref  I n| ng  coal  I SRl  I and 
fluidized  be a combustion  processes  are  discussed 
noting  expected  costs  and  the  recently  developed 
atmospheric  fluidized  bed  pilot  plant  in  Nest 
Virginia.  Environmental  considerations  are  treated 
briefly,  comparing  the  impacts  of  various  fuels  ana 
techniques. 
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UTTE:  Underground  Coal  gist flcat Ion  program 
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MAJS:  /‘COAL  GAS I F I C A T I ON/ • ENERGY  I ECMNOIGGV/ * UN0E ROROUNO 
STRUCTURES 

MINS:  / COAL/  COAL  UTILIZATION/  COMMERCIAL  ENERGY 

ABA:  ERA 

ABS:  A brief  overview  of  the  ERDA  program  to  develop 

underground  coal  gasification  (UCGi  technology  is 
provided  The  UCG  progr  .vn  is  part  of  ERDA's  overall 
Strategy  to  create  energy  choices  for  the  future. 
General  descriptions  of  the  concept  and  Its  potential 
applications  are  Included.  The  objective  of  the  UCG 
program  is  to  develop  ciwvnerc tally  viable,  underground 
gasl f Icat Ion  processes  for  extracting  energy  from 
coal.  Througfi  government  and  industry  joint 
partlclpat ion,  the  technology  will  oe  developed, 
proved  on  a large  scale,  and  transferred  to  the 


* ' c.e  provided  to  predict  the 

economics  of  a commercial  operation.  fPDA's  objective, 
and  Its  support  of  national  energy  goal*  are  shown 


166 


JTTL: 

corp 

MAjS 

MINS 

ABA 

ABS: 


uttl 

AUTH 


MAOS: 

MINS 

ABA: 

ABS: 


77N-0615*  ISSUE  24  PAGE  3237  CATEGORY  44  APT. 
AO- AC  4 1 860  EL-CR-77  013  CNT..N68  ^5 -76^-0009 
ZF57571001  77/04/00  114  PAGES  UNCLASS.  IED 

C^aTgail  f icat  ion  stud,  TLSP  FJral 
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Thinner  at 'problem  of  providing  fuel  gas 
B.,0  fdC  t 1 1 ties  is  studied  Tne  intent  s ' st  to 
nrti.ne  des-on*  of  a coal  gas  if  leaf  on  plant  producing 
6>  10  to  the  9th  po-er  Btu/day  rta-  tor  output.  Dasad 
or.  t«o  types  of  reactors,  scoono.  to  COOOuCt 
..,il,rtr!c  studies  leading  to  »':a’S  for  tne  costing  ef 
stmtlar  plants  operating  on  different  feedstocks,  and 
, prov.oe  a Method  for  esM^ting  tre  CHang. 
in  boiler  rating  -mch  -ust  folio-  the  substitution  of 
•Se^ill  for  either  oil  or  cca-  firing  Tne 
De,  forrance  and  economics  given  are  based  or. 
c ar  cen*  ua  i design  rotnods.  Tne  ec  nr«ric  results  aM  - 

5 :S.i  ... 

n*  tr,«  i jvv'S  irc.nod  of  analysing  costs  us.ng  the  . 

. * Conor. i e Analysis  Handbook . ' navFAC  P-442.  i5  5 *n* 

cost  are  tne  sun  of  all  future  out  lays  discounted  to 
the  present  but  allowing  escaiatio-  at  different  rates 
for  utilities  and  feedstock  over  a 2S-year  production 

pe  r • od . 
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HYDROCARBON  FUELS/  SYNlMANE 
C.“  0. 

Recent  advances  m coal  gasification  projects  are 
summarized  Commercial  ventures  using  the  Lurgi . 
Winkler,  and  Hoppers  processes  ere  briefly  described, 
and  progress  in  research  and  development  projects 
involving  ne-  gasification  processus  is  outlined 
Possible  reasons  for  tne  sharp  ups-ing  in  projected 
capital  cost  of  high  BTu  commercial  scale  plants  are 
exam i ned 
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UTTL:  Coal  gasification  study  handbook  TlSP  Final  Report 
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SULFUR 

ABA  Author  (GRAI 

ABS.  The  purpose  of  this  handbook  Is  to  provine  first,  a 
procedure  foe  evaluating  the  costs  o‘  a coc.1 
gasification  plant  in  tirms  of  the  capital  investment 
arfl  operating  costs  These  are  to  Pe  sensitive  lo 
several  parameters  defining  coal  fuel  ass.  end  sulfur 
e-issions.  second,  a procedure  for  tne  derating  of 
Navy  case  boilers,  to  reflect  tne  change  in 
performance  resulting  from  introduction  cf  fool  »,a*  in 
place  of  coal  or  oil.  Trie  gas  plant  analyS's  is  based 
In  oart  on  a detailed  ar-alys-s  of  the  c*s  treatment 
section  of  the  plant.  The  remaining  pa-t  or  the  plant 
performance  is  based  or  conventional  Sto »C v meet ry  and 
near  approach  to  eoul librium  in  the  gas  crodu'  t ion 
section.  The  txn  ler  aerating  method  is  bated  on 
observations  of  the  relative  contribution  to  neat 
transfer  made  by  radiation  arid  convection.  «»rd  on 
conventional  relations  describing  tn«ie  transfer 
processes. 
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MAJS  /‘COAL  GASI F I CAT 10N/ ’CONFERENCES/ * CNf  ROY  CONVERSION/* 
ENERGY  TECHNOLOGY/- FEED  SYSTEMS 

MINS  / ECONOMIC  1 ACTORS/  ENV  fcONUENT  LFFICTS/  FlUl0IZE0  B|0 
PROCESSORS/  MAGf.ETOHYOR'jOYNAMICS/  PRODUCTION 
ENGINEERING 

Ann.  Develcoment  of  coal  feed  systems  for  coal 

gas* f teat  ion.  fluidized  bed  combustion,  ana 
magnetohydrodynamic  applications  is  discussed  Procaes 
operations  experience,  energy  conversion  efficiency, 
ana  environment  effects  are  among  the  factors 
cons i dered 
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ABA:  ERA 

ABS:  Support  studies  for  the  national  endeavor  on  In-sltu 

coal  gasification  are  reported  The  objective  is  to 
determine  the  react loncont rol I Ing  variables  and 
reaction  Kinetics  for  gasification  of  chars  resulting 
when  coal  Is  pyroly/cd  In  undergrujid  gas  I f I cat  Ion . 

The  reactions  to  be  studied  include  steam-char. 
C02-char.  M2  char . and  the  eater-gas  shift  reaction. 
Kinetic  data  related  to  the  reaction  of  steam  with 
Myr  dak  subbttumlnous  Cual  are  presented.  The 
temperature  dependence  of  the  reaction,  the  apparent 
reaction  order  with  respect  to  steam,  ana  Inhibitory 
effects  of  hydrogen  arc  discussed. 
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UTTL:  U 1 1 raf I 1 1 ra 1 1 on  and  hyper f I I t rat  Ion  of  phenolic 

compounds  in  coal  gasification  wastewater  streams 
AUTH:  A/klEMllSON.  S.  L.;  b/ GCHARfcOw . M 0. 
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ZIRCONIUM  OXIDES 
ABA:  Author 

ABS.  The  treatment  of  phenolic  compounds  from  coal 
gasification  plants  using  ul traf l I trat ion  and 
hyperf 1 1 1 r at  I on  Is  presented  Dynamically  forxxd 
hydrous  lirconium  I I V I owl Oe  membranes  on  several 
types  of  supports  were  the  focus  of  the  invest i ga t ion . 
The  pH  variations  of  65  to  II.  pressure  variations  of 
250  to  1000  psig  (1724  to  6895  kPall.  and 
concentrat ion  variations  of  t to  400  n.<j/l  wore 
examined.  Phenol  reductions  greater  than  i*5  percent 
were  obtained  with  several  membranes,  and  flux  rates 
were  greater  than  100  gpd/sq  ft  I4.0B  cu  m/duy/sq  m|. 
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aBS:  Two  methods  of  In  situ  borehole  coal  gas i f icat ion . the 

plug- flow  reduct  Ion  system  and  the  well -stirred 
oxidation  system,  are  studied.  In  particular,  carbon 
gasification,  strata  losses  and  gas  ana  surface 
temperatures  for  a range  of  coal  prtperties.  bed  and 
moisture  contents  and  blast  c cx>d » t i cn s ere 
Invest Igated.  and  the  relative  Inf  lienee  of  mass 
transfer  and  chemical  reaction  rate  on  the  combustion 
processes  is  assessed.  Computations  describing  the 
corniest  ton  reactions  suggest  that  a plug- flow  tapering 
redix.tlon  ;one  Is  dominated  by  mass  - 1 ransfer  effects 
ano  that  a hlgn  gasification  efficiency  may  be 
possible  with  an  oxygen  steam  blast  ano  elevated 
combustion  rone  exit  ti-mperatcres  for  the 
we  1 1 - st  l reed  reactor  xiudel.  a notaole  Influence  of 
moisture  balance  on  ignition  stability  is  found:  In 
addition.  It  Is  conduced  that  an  oxygen-steam  blast 
with  preheat  could  produce  synthesis  gas  at  high 
efficiency  m a jat-stirred  reactor. 
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Three  in  situ  coal  gasification  techniques  the  packed 
bed  reactor  approach  for  truck  seams  (SO  ft  or 
greater),  the  long*. a 1 > generator  concept  for  thin 
seam*  (IS  ft  or  less),  and  the  lmi.ec  vertical  well 
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ABA  ERA 

ABS:  The  evaluation  of  technical  and  economical  integration 

of  low  Btu  coal  gasification  technology  In  variout 
operational  environments  was  studied  The  projects 
were  to  be  limited  to  8 t/hr  capacity  and  only  state 
of  the  art  technologies  were  to  be  used  Projects  were 
selected  on  the  basts  of  overall  technical 
feasibility,  financial  contribution  by  the 
part Iclpants.  qualifications  of  the  offerer  ana 
partners,  ability  to  finance,  total  cost  of  the 
projects,  aopl icat ion.  and  type  of  gasifiers  The 

projects  include  the  use  of  anthracite  coal  as  well  as 
low  and  h’gh  sulfur  bituminous  coals.  Also  included 
were  one  and  two  stage  gasifiers,  oil.  aro  tar  removal 
and  reuse,  and  secondary  systems  for  sulfur  removal 
from  the  product  gas . 
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ABA  J M B 

ABS:  An  E RDA - sponsored  program  to  develoo  nigh- temperature 

turbmes  for  electrical  power  generation  contc«*>iates 
a nominal  1 00  • Me  frame  size  c-Pe  rating  at  1425  C in  a 
combined  steam  and  gas  turbine  cycle,  water-cooled  and 
air-cooled  designs  are  considered.  Internal  cooling  of 
the  high-  and  low-pressure  v»fe  by  Subcooted  boiling 
water  is  described  Emission  control  measures  and 
combustor  durability  at  high  firing  temperatures  also 
receives  attention. 
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ABS:  A ivOmlque  1 or  prodoclrig  synthetic  natural  gaf.c-» 

ISNGI  from  coal  at  m.  inum  grid  system  pressures  is 
proposed.  T fie  method  ha'tcolly  consists  of  |l| 
adjusting  the  carbon- to  hydrogen  .eight  ratio  of  the 
reacting  mlnture.  (21  causing  the  msjor  pari  ol  the 
coal's  carbon  to  react  with  He  hydrogen,  and  (3l 
e I : a I rat l ng  impurities  The  lurgi  process  Is  the  most 
ccinmo n method  Tor  producing  SNG  Iron  uolid  fuels,  and 
several  large  plants  utilizing  lurqt  reactors  are 
presently  being  developed.  In  addition,  var  ious  second 
generation  processes  are  In  the  pilot  stage,  and  It  IS 
estimated  that  by  19g5  appro*  im.it  e ly  JO  industrial 
plants  may  be  fully  opc-r  at  tonal  . third  generation 
processes  for  produciitg  SNG  from  coal  with  the  aid  of 
nuclear  heat  are  being  considered  along  utth  the 
underground  gasification  of  coal  In  situ  at  depths  to 
300  m. 
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ABA  S 0 

A8S.  C ai  is  the  one  fossil  energy  source  that  can  play  a 
subst a it i a I role  as  a I'anstt  oral  energy  source  as 
one  roves  fro n tne  petroleum  and  natural  gas  based 
economic  system  to  the  future  economic  systc-n  oa  ed  on 
nondepletaDle  or  renewable  energy  systems.  Tne 
discussion  is  centered  around  classification  of  coal, 
problems  related  to  the  use  of  coa > . and  tcchniawes  of 
coal  conversion  and  associated  technologies  The  basic 
chemistry  of  coal  gasification  Is  outlined  along  with 
the  lurgi  gasification  ana  re’ated  Synthests  p-ocesses 
are  the  Garrett  flash  pyrolysis  process-  Grt-jt  erforts 
are  still  necessary  Before  commerc i a m 2a t ion  is 
possible. 
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ABA  B J. 

ABS  The  SYNTmAnE  process  Is  a fa’My  simple  coal 

gas  * F teat i on  process  with  no  major  recycle  streams  end 
there‘ore  has  the  potential  of  operating  with  a high 
on-stream  factor.  It  is  designed  to  operate  at 
pressures  up  to  10C0  psi  with  any  of  the  coals  or 
lignites  available  in  the  US.  and  »ts  therm--*' 
efficiency  has  been  calculated  to  be  65-70j  (M  paper 
reviews  shahedown  and  orientation  tests  completed  on 
the  gasifier  section  of  the  72  ton  per  day  SysTHANE 
pilot  plant,  along  with  Initial  gasification  tests 
with  Rosebud  subbi tum i nous  coal. 
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In  tre  BI-GAS  coal  gasification  process,  coal  is 
introduced  into  the  upper  section  of  the  gaslfi**  at 
pressures  of  1000  1500  psi  The  coni  comes  in  contact 
with  a stream  of  hot  synthesis  gas  produced  in  the 
I owe-  section  Of  the  g.isifier  and  is  partially 
converted  into  methane  and  an  aod'tional  syntnesis 
gas  f *per i nenta 1 results  on  the  stage  2 process 
equipment  cevelooment  unit  snow  the  following 
conclusions  methane  yield  depends  soon  coal  ran-  and 
precissing  conditions  such  as  temperature  and  partial 
pressure  of  hydrogen;  the  direct  methanat ton  process 
is  appiicaole  to  several  differsnt  types  of  coa  . 
yield  of  methane  e«pressed  as  percent  conversion  of 
carbon  in  coal  Increases  with  coal  ran* 
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AbA;  Author 

AbS  A udU  Cave  for  the  conimwi  of  dii»«nc«U  «• >«rw» 
conversion  systems  lot  electric  utility  caseload 
applications  using  coal  or  coal -derived  fuels  »as 

'Jevel'Rcil  Conceptual  designs  »«.ie  Wv#lu|.c(l  lor  'i.in 
syslims  to  ye-rmlt  est  I'-ates  ol  |»»'  ' pla..t  •IllCIrnC;. 
cap  i l.t  I c<i  > I • i‘  Mw  I r • »n*  - nt  a I ii»tiu»i*4l  cl  nc  ter  1st  i cs  • 
n.i  t ui  a I re-.rorcc-  i cguli  i-mc-nts.  mil  cost  of  electricity 
at  at.  a*su.t.d  e-ipa*  Ity  lac  lor  ol  OS  the-  systems 
V t O'  1 1 * 'll  >or  « AtPalced  slratn  alll  utrrOspher  1C  f I ui*  I /e-d 
bod  I Al  B i aid  prcir.url.ld  fluldl/t-.i  bed  llFBl  r.o.it 
Input  suos/stems.  a cl'  id  he  I • US  u >s  turbine  lorga'-.ic 
bo  I I > ml  ng  • vlth  .in  Alb.  a pot  a-.;  In*  ie>p:ttnrj  cycle  »ith 

a Pill,  a cnaASIneti  Cycl«  ij.is  eater 

cooled'  bornlng  a o.al  a r In  o lio.rid  fuel,  a ctatiN*  d 
cycle  gas  turbine  air  cooUd  Inteorated  eltn  Hit u 
gasl  Meat  liai.  ami  an  up* -it  cyi  le  Mhl.  syst-m  An 
(•Isalons  limit  target  eas  spc<  Mini  for  the  poer 
plant  concrptnal  (S-sIgns  A st<  am  (•"■tr  plant  I3.SOO 
psig/IOOO  f/IOOO  FI  e 1 1 h a c«.al  burning  i adiant 
furl  .iCO  PM]  a e.'l  lime  ' t.itl  (>*s  1 1 utbdt  IstacB 

reheat  to  2‘jO  1 i.  ...u  I , d in  a sto.iy  ustrg  the  .ai.e 
grcttt.dru  le-s  a-  ECAS.  * re  u •>  (I  is  r.  ft.  recces  tor 
cna-iKirlson  All  of  the  syMns  c»hibl  led  an  estimated 
efficlei.c  tetter  ti.a  < the  324  refiiem.e  use.  Five  of 
the  s,uteU'..  vhoad  a I.  or  cost  «.r  rlectr  icity  than 
the  j*j  B at  lls/lAh  icl-renc c case  kvcl,  i«<nt  plans 
and  lost  estlr-ate-  acre  preparr  .1  f*  r tin*  energy 
conversion  porlii*n  ..t  IN*  revet,  t • systems  An 
I n.|.  1 1 1.  ?n  t a t ion  • i -„i  '.s  f.t  .a,.  l>o  fr  icon  t - tsl  mil* 
tm  potential  oppllcn*  lily  Si  Ine  ..dvanord  e»i ar.^^ 
cor  /erslon  systems  m • lectr.r  utility  g nerat  inn 
Systems  . 
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OMbATION  RESISTANCE 
AbA  M l 

ABS  The-  paper  reports  a tin  r mealy  rws  lc  analyses  a.r  pr..<-e 
stability  In  craraeriial  alloys  such  as  I ylN-  JU-A 
stainless  Steel  . Incoloy  bud.  ami  Incu-acl  CVI  n«yi 
e-aposure  to  g«s  envlron«ent%  anticipate-d  •••  orlh-'tnl 
Coal  gasi  I It  al  Icai  pi  ece  ses  The  analysis  slaard  that 
a high  chromluai  content  In  the  alloy  is  U-inl  ic  •••!  for 
corrosion  resistance-  in  these-  enrironmmtk  aft • If 
nickel  limits  this  trait.  Scann >ng -e lect run 
micrograph.,  of  alloy  s«»*ple-s  ahich  have  be-,  n ee|roscd 
to  the  gases  are  presented.  The  results  n-tlreate-  li-at 
under  oaldt/lng  conditions  the  alloys  can  de.eltm'  a 
protective  chromium-r  ich  oil  or  layer  arhich  prevents 

both  sulfidation  a*.d  Cat  bur  I /at  1 on  Nuatvtr,  unotr 
marginally  o»l«|l*lng  aod  reducing  conditions,  tie 
alloys  e»hn  I led  e«  tensive  snlf  wiat  ion  A'd 
car bur l /at  ion. 
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/•CLEAN  ENERGY/ *EN[  RGV  TECHNOLOGY/ 'GAS  TURBINES/* 
GASIFICATION/*  TUBB-GENERAIORS 

/ COAL  GASIFICATION/  C VBUSTICN  PRODUCTS/  ENERGY 
CONVERSION  EFFICIENCY/  NITROGEN  OXIDES 
SO 

A development  prog  aw  nas  oewen  •_  t - a led  t-at  lo»  ana 
mcaiuY  Btu  gas  can  be  burned  of  fit  <ntiy  m a gas 
turbine.  E*perir<ntai  opera t on  a n»  typ'-al  results  of 
gasification  of  a variety  o'  soiic  ana  q>j> a 
material;  by  tne  Tevaco  synthesis  g.is  generation 
prcccss  ana  te*aco  ccal  gasification  process  are 
Oescrlbea  Operating  performance  oata  for  a gas 
turbine  cfbustor  firert  on  both  tOO  and  300  BTu/sc# 

Fuel  gas  produced  by  Te<aco  ges  «ication  technology 
are  reportea.  including  NOv  and  CO  cm  ssions  oata  Tne 
effect  of  steam  inject  on  for  NG»  -eduction  »r»n 
burning  loa-Btu  gas  is  assessed  A method  is  Described 
for  efficient  conversion  of  fuels  »ith  a high  nitrogen 
content  to  electrical  cover  «ith  minimal  N0» 
em I ss Ions . 
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UTTl  the -ret  leal  In>es1igti  un  of  heat  ana  mass  transfer 

bet seen  reacting  components,  separated  by  a gas  layer 

AUTH  A/R  f BANIN . S S B'S’MIN  V A 

In.  Heat  and  mass  transfer  - v.  AM  Union  Conference 
on  neat  ana  Mass  Transfer.  5th.  Minsk.  Belorussian 
SSR.  May  17-20.  1976.  Proceeding*  Volume  2. 

< A77 • 43880  20-341  Minsk  AN  BSSR  Instttut  Teplo-  1 
Massonbme-ia . 1976  p 30-39  In  Russian 

MAuS  /•AEROThER'-OChEMISIRy/’CHEMICAL  REACTIONS/* 

GAS  IF  JCAT ION/  'MEAT  TRA-SFER/  MASS  TRANSFER/ ‘SURFACE 
REACTIONS 

MINS  / COf.TINUlTY  EGUATI0N/  EQUATIONS  OF  MOTION/ 

HYDRODYNAMIC  EQUATIONS/  LAWI’.AB  FLOm/  NUSSELT  *•  JWBE */ 

Reynolds  number 

aba  B J 

ABS  The  paper  examines  i«A’  ano  mass  transfer  in  a 

heterogeneous  condensed  system  when  the  chemical 
react  ions  that  lead  to  gasification  occur  on  the 
surface  o*  the  co^tunents;  the  c onxyien t s are 
separated  by  a gas  layer  of  reaction  products  through 
•men  the  heat  and  mass  transfer  occurs.  The  problem 
is  reduced  to  the  solution  cf  equations  of 
hyorodynaei cs  ana  neat  and  mass  transfer  in  the  gas 
layer  with  boundary  conditions  uftich  depend  on  tne 
surface  reactions. 
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MAJS:  /‘COAL  GASIFICAfiON/'tlECTRIC  POmER  Pi ANTS/'ENERGY 
TECHNOLOGY/ ‘HIGH  TEMPE  <AlURE  NUCLEAR  REACTORS 

MINS:  / BLOCK  DIAGRAMS/  ENERGY  CONVERSION  EFFICIENCY/  GAS 
TRANSPORT 

ABA  R.O  V 

ABS:  Coal  gasification  (CGI  procaste*,  botn  Autotheraic  ano 

•I tn  nuclear  power  backup,  are  dascrlbad.  wltn 

F lowsneats . along  Mitn  oual-oowar  plants  bated  on 
corbined  gat  and  steam  use.  and  combined  nuclear  and 
CG  plant*.  Gael » icat Ion  of  coal  „ltn  the  aid  of  Neat 
fro»  hi  yh- tiwpni  at  ore  ri  actors  (ill  R i is  giv<-n  elute 
attention,  along  slth  tie  trsntpirtatlon  of  ga«  froai 
Ci.mbin.cj  HIR-CG  plants  to  distant  users,  as  part  of  a 
regional  energy  utilities  system  Flo. sheets  using 
lignite  or  bituminous  C'  ils.  will  slag  me 11  sane.  coke, 
tar.  C02.  H2S  product  streams,  are  prerented.  Tnc 
outlook  for  profitable  cowtlntd  HIR-CG  plants  under 
present  Hungarian  conditions  Is  c.arnned,  alr->g  ai  tn 
gas  heating  and  water -heat Ing  applications,  wwith 
cautious  optimism. 
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ABA:  8 J. 

VMS:  The  catalytic  coal  gasification  process  of  twann  foe 

the  production  of  substitute  natural  gat  fSNGl  is 
described  The  alkali  carbonate  catalyst  increases  the 
rate  of  steam  gast f icat ton.  prevents  agglomeration 
when  gasifying  caking  cools,  and  promutc*  gas  phase 
metharatlon  cgui I Itr I un  The  process  uses  a low 
gasifier  t«wp«r«t ure  of  6 SO  7 50  C along  mlth 
separation  of  synthesis  gas  ICO  ana  h2i  from  t re 
product  methane  *r.d  recycling  of  the  synthesis  gas  to 
the  gasifier,  me  only  r«t  products  of  gasification 
are  CH4.  C02.  and  small  quantities  of  K2S  and  NHJ.  and 
the  overall  gasification  step  Is  essentially 
thermoneutral 
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/FcJa[E2tIli2ation/  energy  technology/  liouid  hydrogen 
/ METHANE 

‘Comparison  is  made  of  the  cost  and  thermal 
efficiency  of  producing  1 1 qu I d hydrogen . 1 qui d 

methane  and  synthetic  aviation  Kerosene  from  coal. 

These  results  are  combined  with  estimates  of  the  cost 
and  ererqy  losses  associated  -1th  transporting 
storing,  and  transferring  the  fuels  to  a.rcra  t. 
results  of  hydrogen- fueled  and  Kerosene - f ue 1 ed 
I!rcrlft  performance  studies  art  utilized  to  W 
the  economic  viability  and  efficiency  of  coal  resource 
utilization  of  synthetic  aviation  <e  s. 
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ABS  Rapid  Pyrolysis  IS  achieved  through  the  use  of 
pulverized  Coal  in  entrained  bed  gasifiers  An 
analysis  *S  presented  of  the  thermal  response  o*  coal 
pa-ticles  uhoengoirg  rapid  pyrolysis.  A react  on 
scheme  Is  derived  from  »ork  reported  by  Chcrmin  and 
van  Krevelen  (19961  and  the  corresponding  equations 
are  obtained  The  porosity  of  a particle  i«  govn  n*o 
by  a foaming  la-  an d the  particle  can  swell  or  shrink 
accordingly.  The  numerical  solution  procedure  for  the 
ecuatton  systems  Is  briefly  described  Attention  t* 
gwen  to  the  effects  of  particle  size  and  the  heats  of 
react  ion. 
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UTTl:  Enhancement  of  magnetic  separability  In  coal 
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EFFttrS 
ABA:  (Author) 

ABS:  The  conversion  of  coal  to  a clean  ‘uel  through 

liquefaction  requires  the  physical  separation  of 
undlssolved  sulfur  rich  mineral  matter.  The 
hydrogenat i on- I Iquef act  Ion  reaction  produces  residual 
solids  In  vhlch  the  original  coal  • i.  purity  pyrtte. 
FeS2.  has  largely  boon  converted  to  pyrrhottte. 

Felt  * I S , which  Is  a Coi.pl  ex  nonsto.chlometrtc 
sulfide.  By  using  t hennomagno  1 1 c ar.alysls  and 
Moe^sbauer  spectroscopy  It  Is  shown  that  the  Iron 
sul tide  In  coal  liquefaction  residues  corresponds  to 
an  Intermediate  pyrrhotite.  Striking  transformations 
between  various  magnetic  and  nonmagnetic  states  are 
Induced  by  thermal  treatments  In  inert  or  sulfidation 
atmospheres  The  kinetics  of  the  trunslorrat ions  are 
strongly  influenced  bv  prior  thermal  and  atmosphere 
history.  Transformation  to  a high  m.ijnetuatluo  state 
has  practical  application  wherein  magnetic  separation 
techniques  become  attractive  lor  tho  liquid  solids 
separation  step  In  coal  liquefaction. 
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ABS:  A I though  the  ultimate  aviation  fuel  may  prove  to  be 

liquid  hydrogen  produced  from  water  by  electrolysis 
using  nuclear  power  . tm-re  are  powerful  arguments  to 
continue  to  use  hydrocarbon  fuels  and  as  much  as 
possible  of  the  Infrastructure  assoc  latcd  with  them. 

In  effect,  the  objective  must  he  to  bridge  the  gap 
until  re'lance  can  shift  to  nuclear  based  fue’  end 
that  Is  still  »ar  off.  Attention  is  given  to  the  world 
fuel  reserve,  the  demand  for  aviation  fuel,  the 
principles  of  coal  I iquof act  I on . conventional  and 
unconventional  aviation  fuels  from  coal,  coal 
liquefaction  p ...esses.  and  possible  alternative 
strategies  The  current  status  and  potent lal  for 
aviation  fuels  from  coal  are  considered  and  tne  UK 
program  on  coal  liquefaction  IS  discussed. 

OXYGEN,  NITROGEN,  AND  SULFUR  REMOVAL  REACTIONS  IN 
DONOR  SOLVENT  COAL  LIQUEFACTION . Y.  T.  Sliah. 
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S3I-S46. 

/•COAL  LI0UEFACTI0M/*PIL0T  PlANTS/»REF INlNG/«SOLVENTS 

/•Synthetic  fuels 

/ ENERGY  SOURCES/  ENERGY  TECHNOLOGY/  GRAV I TAT  I ONal 
EFFECTS/  MYOROGEN/  MASS  SPECTROSCOPY/  NUCLEAR  MAGNETIC 

RESCf ANCE/  PYRENES/  STEADY  STATE 

A T 

Pittsburgh  Seam  9 coa  > »ss  liQuefled  by  the  Con’. o' 
Synthetic  Fuel  iCSF)  d'  ' or  solvent  p>ucCSS  aid  rv.ished 
via  gravity  settling  at  600  F «itn  anti  without  an 
art  i - sol  vent . These  cortlr.uous  10  lt>/hr  tests  .e-e 
done  to  pro / 1 dc-  guioai.ee  for  the  20  TR3  C' ^ sap  CsF 
Pilot  Plant  UuSS  spe'.t'-al  and  N”R  analyses  showed 
that  the  CSF  solvent  closely  rpo'oachsj  steady  state 
operation  a xJ  that  tetralins  hy^roOf.eranthi  cr»»s  and 
hydropyrencs  were  the  predominant  hydmgin  d^ngt  , 
Integrated  Gravity  settling  produced  0 22  wt  a-.h 
e»fr.ict.  and  the  settler  uof  low  .eloc  ty  of  0 3 
In  /min  translates  to  34  40-ft  diameter  settlers  for  a 
25  COO  TPD  commercial  p’ant.  Jsi'g  paraffin  c 
art i -solvent  to  precipitate  a fraction  of  the  coal 
e*  tract  to  enhance  settling  gave  litt'e  'improvement  If* 
solids  removal  and  ma*sive  agglomerates  forrc-J  at  a 
moderate  anti -solvent  tate  and  forced  shutdown  of  the 
r ake - ecu  toped  settler  Settler  performance  improved  as 
the  1 iquef  a>-t  scr  solvent  eppraacned  steady- state 
composition  ana  with  increasing  '■  i auef  act  *on 
solvent/coal  ratio.  Earlier  CSF  liquefaction  and 
gravity  settling  deashlng  studies  ach'cved  four  t’mes 
the  ash  removal  rate  and  a lower  ash  content  which  may 
have  resulted  from  tne  use  of  the  liquefaction  solvent 
which  was  further  From  steaoy  state  than  in  this 
e*per lm?nt . The  Ft.  Lewis  Solvent  Refined  Coal  (SRC! 
Pilot  Plant  was  simulated  in  a 10  10  coal/hr  uni; 
using  equilibrium  pilot  plant  solvent  and  Kentucky 
9 14  coal,  with  integrated  gravity  settling  aeasning 
producing  01  wt  X ash  SRC  for 
ant • -solvent/1 touefact ton  ratios  of  0.3-0. 5. 
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The  mechanisms  by  wh.ch  the  synthetic  fuels  industrw 
de.eiopeo  were  consiorrra  ,t  ,s  ro,  *r  c . c 

marketp  I ace  forces  are  aoie  to  buMo  me 
industry  rapidly  enough  to  meet  the  derands  e. preted 

r,  :t?::  n iv? yt  ^ SvSsir 

irit  ative  «aS  widely  cnscussca.  The  n0ea  it.-  careful 
cons.cerat  .on  of  the  cic-rana- 1 .me  curve  for  srntf>etic 
liauld  fuels  and  of  the  length  of  time  requ.'cd  to 
build  an  industry  of  the  slxe  needed  .as  emp.  asi/ed. 
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"FULTIPHAr.t  FLOM/  REACT  I ON^KJNE  T ICS/  P^NT$/ 

THfPVOOYNAMitS  K I NET  ICS/  T£sT  FACILITIES/ 

*i  L 

refined  coa  I - 2 I SRC.  - 7 > nr«. 

synthetic  fuel  (CSF)  proceed  t ® oceM’  *h«  consol 

lr.c<u  i,™  nl-.rj  ;■  t'V"«*l 

are  detailed  Th»  cor  n « sta.es  of  Sno«iedge 

ana  hydrogen* t ion  to  nrr^  c&lrh,n«,s  «fissdlu»mn 

CSF  process  so  d.  ^OC*  hVa,'°f*rl>on  fut-.s  The 
two  distinct  Steps  and^r  U|  IOn  *n°  h/°r°0*het  tor.  into 
The  Fischer  Tropsch  sy n, hesTs'c^ ! y uca  n' " 00 ' 
hydrocarbons  from  carbon  koro-K  ^IS?1*** 
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ABS:  Reactions  involving  o.ygen  during  hydroge-nat  I ve 

liquefaction  are  presented  as  -e I I as  tne 
estoG 1 1 shment  of  a kinetic  motfc)  I to  describe  coal 
liquefaction.  Er.*phusts  vas  directed  to»uid  the 
liquefaction  of  belle  Ayr  subbl  t umi  nous  coal  eith 

subsequent  test  runs  made  eltn  burning  Slat  1. 1 t nm  i nous 
coal.  The  I iqucf  ac  t lull  e.per  ment  s »tr#  mutlc  > ;i  a 
CfSTR  bench-scale  unit  operated  at  te-iperaturrs 
b«  l *«  en  400  and  470  C.  1 pace  tines  Pi  teem  S and  kU 
minutes  and  a lined  tot.il  pressure  of  2i't  c-  ji.ig  It 
eas  '.lK><n  that  bet  sen  71*  and  US  of  t • uwl  oiqanie 
o.yge-n  is  removed  as  cm  lion  o.ideS  and  milu 
Car  bony  lie.  carbonyl  l(  and  illn-ric  luia  t ion.il  i I :os  of 
coal  are  essentially  readved  (Vrimj  I lie  I ignvl  J-  tldi 
ritir  I Ion.  T lie  most  ahum-ant  o*yg<.  n-iont  a hi  ing  group  in 
the  reaction  pioduct  is  hydroxyl. c.  .«  poilion  o*  ehlch 
Is  necessarily  torired  Gy  a re  *uci  ion  ol  other  giumo. 

The  results  of  liquatyir-g  t‘i  i lc  Ayr  c ,al  Met  e 
correlated  by  a kinetic  iw  tit  i 

CcrWERTIMG  COAL  TO  LI  .'l!n/r.ArE0i'^  PlfLS,  J.  T.  "tewart 
unJ  H.G.  Klett 

Mechanical  Eng.,  v.101,  no. ft,  June  1979,  p.31* 
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future. 


Coal  c.nvrrtfii  to  synthetic  oil  aiv!  <jas  wi 
help  take  u,>  the  slack  as  world  oil  proil  ic 
inevitably  levels  off  and  falls.  Hire's  d 
the  current  state  of  devi  lo^neht  of  coal  g 
and  1 i quef icat ion  processes  an  I the  outlo 


UTTL 

*.UTM 

CORP 

MAJS: 

MINS. 

Afak 

ABS: 


UTTL 

AUtH: 

CORP: 

MAJS 

MINS 

ABA. 

AbS: 


79N2II  |43  ISSUE  t‘J  PAGE  2S.d  (AitGOk*  Vtt 
79/tl’J  oO  IbS  PAGES  UNClASSIflEO  OOCUMENI 
Son..-  .I.pects  of  the  n.-i  larusm  and  kinetics  of  coal 
liquefaction  TlSP  Ph  0.  I>i«'-lt 
A/S/LA00M.  a j 

Penn.  „ I van i a State  Unlv..  University  Park  SAP 
Avail  Univ  Microfilms  Order  No  79IS743 
/•COAI  llOUEEAClION./’ENCRGy  POL  ICT/ 'ENERGY  TECHNOLOGY 
/ * Rt  ACt I ON  kINt  TICS 

/ 4CI  I VAT  ION  LMR&f/  SOLUBILITY/  I f LA-ERA  1 0«E  EfftCTS 

Ol ssed  t Abstr . 

The  r clat  tooth  I ps  PeUon  the  generation  of  materials 
of  different  solubilities  and  the  removal  of  oxygen 
1 one  t I ona I gf  oops  lor  t<a  l/lolralln  Inter  ac  t l ons . a t 
tenper  atures  340  4tn>  C and  relatively  short  times, 
sere  studied  to  provide  quantitative  information 
helpful  in  assessing  various  hypotheses  about  the  role 
of  &«>gen  functional  groups  m the  early  stages  of 
liquefaction.  Studies  of  tne  effect  of  temperature  on 

rates  of  conversion  mere  per  formed  Mith  th»  object  of 
shedding  additional  light  on  the  reactions  taking 
plate  during  short  cont.*ct  times.  Mathcm.it  it  al 
treat  "M  nt  of  the  kinetics  of  Complex  rcactinn 
mi. tores,  specifically  the  analysis  cf  actlvutrnn 
energies  Mere  c tend,  u Dia  -ha".  .as  kno-n  from  ;ho 
literature  in  order  to  apply  it  ;o  coal  I ique  I a«.  t ion . 
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The  solubility  of  carbon  d.o.id*  In  coal  I'uu.d-.  *•£ 
tr.o  viscosities  of  mi. tores  of  coal  liquids  .Hit  CU2 
Mere  measured  Carbon  dio.ide  in  coal  liquids  -as 
found  to  be  comparable  to  Its  solubility  In  crude 
o;l!s  H fcufticienlly  tolutle  to  prov’ck.- 

substantial  viscosity  reductions  at  concontrot inns 
belo.  10  Metgnt  pei cent  Significant  prec ip i tat  ion  of 
heavy  hydrocarbon  materials  -as  observed  during  the 
viscosity  measurements 
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ABA:  B U. 

AMS:  Alter  a brief  review  of  tne  Historical  development  of 

I I ouefact ion,  attention  is  given  to  various  asoects 
ano  characteristics  of  the  coal  Mauefacticn  process, 
including  direct  1 1 quo  fact  ion  . hyon-aesol  furl  xat ion  of 
coal  and  hydroern  roqurerent.  Pyrolysis,  ana  indirect 
liquefaction,  tons' derat Ion  is  also  given  to  tne 
effect  cf  coal  properties  on  1 1 auc< act  ion . so'»ent 
extraction  on  dissolution.  Kinetics  on  solvent 
extraction,  catalytic  Hydrogenation,  and  properties 
and  purifications  of  liquefaction  products. 

PREDICTING  THERMODYNAMIC  FR0P3RTIES  FCR  FOSSIL- FUEL 
CHEMICAIS.  M.  R.  Brule,  Lloyd  L.  Lee,  K.  E.  Starling. 

Chemical  Engineering,  vol  °6,  no  25>  November  1979»  P» 

155-163. 
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MINS  / BITUMENS/  LIGNITE/  LITHIUM  ALUMINUM  HYDRIDES/ 
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ABA  DOE 

ABS  The  role  of  ba_?  In  pr.th  coal  and  lignite  liquefaction 
in  the  C0-H20  systcr  was  explored  as  well  as  th« 
catalysis  of  coal  conversion  in  tetiaiin  by  KOH,  end 
the  effects  of  LIAIM4  rfetrealment  of  coa!  on  its 
subseauent  LCjgraoau  • I : i y . Results  suggest  that, 
althoi.gh  KOH  is  mcortant  for  obtaining  ngn 
conversion  yield:  fro"  dtu""nous  ci.a!  m C0-H20  its 

1 irpr.r  tance  is  largely  indirect.  serving  to  leach 
trans  tion  metals  fro*  the  autoclave  Lignite 
confers i on  is  little  a'fected  Oy  tne  presence  or 
absence  of  kOh  in  the  system  The  «>'idition  of  »0h  and 
H20  to  te  • Itn  had  no  effect  on  bituminous  coal 
conversion  the  action  of  tetraim  was  not  catalyzed. 
Prefrcatment  of  a bituminous  coal  with  HA1H4  to 
reduce  any  qutnones  present  had  a small  but  measurably 
favorable  effect  on  Its  s'lvtil ity  compared  with  that 
of  untreated  coa I . Thi:  • 'ference  remained  even  after 
heating  uncer  vacuum.  Lv  jlsappearod  upen  heating  In 
H2  or  tetnalln. 


Knowledge  of  the  thermodyna-ic  properties  of  hydrocarbons 
is  important  for  much  chemical  engineering  design. 
Presently,  it  is  of  particular  importance  for  coal- 
liquefaction  processes.  Here  is  a tnchni -.ue  for  predict- 
ing the  e i nportant  properties. 

APPLICATION  OF  LIQUEFACTION  PROCESSES  TO  L0W-R!IAK 
CQkI£.  W.  G.  Wilson,  C.  L.  Knudson. 

Industrial  Engineering  Chemisti^,  vol  18,  no  4, 

December  1979*  P*  297-311* 


UPGRADING  COAL  LIQUIDS  TO  TURBIIIE  FUELS.  T.  R.  Stein, 
R.  H.  Heck. 

Coal  Processing  Technology,  vol  5,  1979,  p.  197- 
198. 

Although  both  physical  properties  and  chemical  compositions  of  coal 
liquids  differ  significantly  from  petroleum  fuels,  petroleum  ’echnotogy 
can  make  them  useful  m petroleum  markets 
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/ ■ A I RCR Af I FUEL  SYSTEMS/ • AIRPORTS/ ‘HYDROGEN  fueis/*jet 
Et.cir.f  f Ul  l S/  • L I OUt  F I E 0 CASE  S/*  S rh  THANE 
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ASSESSMENT 
V f . 


A comparison  of  candidate  alternate  fuels  for  aircraft 
Is  presented  the  fuels  discussed  Include  liquid 
hyurog.  n.  liquid  methane,  and  syntnet lc  aviation 
Kerosene.  Each  fuel  is  evaluated  from  me  standpoint 
of  product  ton  transmission,  airport  storage  and 
distr Unit Ion  facilities,  and  use  In  aircraft 
Technology  deficient  areas  for  cryogenic  »u*ls.  which 
should  be  advanced  prior  to  the  introduction  ol  the 
fuels  Into  the  aviation  industry,  are  idem  » ivc*  ns 
are  the  cost  and  energy  penalties  associated  i tf  not 
achieving  those  advances.  Environmental  emissions  and 
safety  aspects  of  fuel  selection  are  discussed.  A 
detailed  description  of  the  various  fuel  production 
ana  liquefaction  processes  and  their  efficiencies  and 
economics  Is  given. 


79v?34‘j2  1979  I Si:  OO  IP3S2.N68  0 815507  56-9  662  6622 
EC -79  14364 

AUTM:  A/Nowack I . Perry. 

UTTE:  Coa*  liquefaction  processes  / Perry  Nowackt. 

Mcyes  Data  Corp..  Park  Ridge.  N.d.  : nil,  339  p.  ; 
ill.  : 25  cm. 

Chemical  technology  review  ; no.  131  Energy  technology 
review  . no.  45  $46  OO  Includes  Index.  Bibliography: 

P 

LC:  Coal  liquefaction 

main  auth  trace  sers  titl*  catlc  by  - ic 

/ / 


COAL  LIQUEFACTION  SUCCEEDS  WITHOUT  ADDED  CATALYST. 

S.  E.  Rogers. 

Coal  Processing  Technology,  vol  5,  1979,  p.  9-18. 


COAL  CONVERSION  TECHNOLOGIES:  SOME  HEALTH  AND 

ENVER  ONWiNTAL  EFFECTS.  S.  C.  Iferris,  P.  D. 
Moskowitz,  W.  A.  Sevlan. 

Science,  vol  P06,  no  Mi19,  November  9,  1979,  p.  65U- 

662. 

Summary  Several  technologies  to  convert  coal  to  bqud  and  gaseous  fuels  are 
being  developed  m the  Untied  Slates  some  with  support  from  the  Department  of 
Energy  Substitution  of  these  technologies  tor  those  currently  being  used  wtf  produce 
different  health  and  environmental  hazards  In  this  article,  selected  health  and  envi- 
ronmental effects  of  four  coal  conversion  and  tour  existing  technologies  are  com- 
pared For  each  technology,  the  emission  estimates  tor  complete  fuel  cycles,  includ- 
*ig  all  steps  m fuel  use  from  extraction  to  the  end  use  of  space  and  water  heating  by 
electricity  or  direct  combustion,  were  prepared  by  means  of  the  Broofchaven  Energy 
System  Network  Simulator  model  Quantitative  occupational  health  and  safety  esti- 
mates are  presented  tor  the  extraction,  transportation,  distribution  processing  and 
conversion  activities  associated  with  each  technology,  also  included  are  son*, 
health  damage  estimates  arising  from  fuel  transportation  and  ar  pollution  m^ads 
Qualitative  estimates  ot  health  damage  due  to  polycycto  organic  matter  and  reduced 
suitor  are  discussed  In  general,  energy  /letticiencies  environmental  residuals  and 
hence  impked  environmental  effects  and  health  damage  increase  m the  order  (1) 
direct  fc  ibusfion  of  natural  gas  and  off.  (m)  direct  combustion  of  synthehc  gas  and  off. 
(hi)  central-s'.:tign  electric  power  produced  from  synthetic  gas.  (nr)  central -station 
electric  power  produced  from  coal,  ana  (v)  r^-'-al- station  electric  power  produced  by 
the  combust -ur,  of  synthetic  liquid  fuels  The  cumpkance  and  conflict  of  these  tech- 
nologies w*h  the  amendments  of  the  Clean  Aw  Act  and  other  legislation  are  (to 
cussed 
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MINS.  / CHEMICAL  REACTORS/  METAL  COATINGS/  NEUTRON 
ACTIVATION  ANAtVSIS/  VA'OR  DEPOSITION 

aba:  doe 

ABS:  The  i dent  I f 'cat  I on  and  analysis  of  tagged  catal  v.ts 

from  catalytic  and  liquefaction  reactors  that  employ 
addition  and  withdrawal  of  catalysts  can  proytM 
w,.,ing  characteristics  and  deactivation  rates  Several 
methods  for  tagging  coal  liquefaction  catalysts  which 
were  developed  and  evaluated  induoo  physical 
alternation  meta's  addition,  and  nuclear  activavion. 
Sputtering  (vapor  deposition)  and  painting  (met a 
pa  ntsj  are  methods  used  f c - dop-ng  catalysts  • ' t h 
metal  tags  which  can  be  ideitified  us  nq  r adiogr.ipnic 
techniques  Machining  and  tiling  catalysts  anti 
altering  entrusion  dies  can  provide  physical  tags 
identified  optically  and  by  radiographic  techniques. 
Neutron  activation  prov'des  tags  identified  by  a 
Standard  radiation  counting  method  The  tags  are 
evaluated  on  the  bases  of  preparation,  integrity  and 
detection  The  use  of  t"e  tags  is  considered  for  use 
In  an  H-Coa>  process  demonstration  unit 

57  ALU  ATI  ON  OF  USE  OF  SYNGAS  FCR  COAL  LIQUEFACTION. 

R.  F.  Batchelder  and  Y.  C.  Fu. 

Process  Design  and  Developraent,  vol  18,  no  4,  October 
1979,  P-  59^-598. 
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Cbendcal  Engineering  Progress,  vol.  75,  no.  11, 
Nov.  1979,  PP-  ^6-50» 
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ABA  (Author) 

ABS  Experiments  on  high  volatile  bitummious  coal 

•■traction  at  ambient  temperature  rave  been  carried 
out  by  means  of  18  so'vrnts  raving  their 
elect' on- doror  ard  -ac  'Ptor  properties  quant  Hit  1 veiy 
determined  lON  and  AN  numbers)  By  G.itmamn's  method  A 
model  for  coal  e» traction,  based  on  the  assumption 
tn<*i  donor  - acceptor  pm  ids  occur  in  coal  and  are 
responsible  for  binding  together  macromolecular 
ntt.orks  and  e»tractable  substances  filling  the  pores 
of  a network . has  been  worked  out  and  verified  On  the 
basis  of  experimental  data.  The  results  lead  to  the 
conclusion  that  extraction  Is.  *n  principle,  a 
substitution  reaction,  pore  substances  are  replaced  by 
a solvent  molecule  in  their  donor  1 network ) -acceptor 
Ipcre  substance!  or  donor  (pore 

substance ) -acceptor  ( net  work  I pongs  Solvents  capable 
of  substitution  are  character t jed  by  sp*cifid  Dm  and 
AN  values 
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CATALYTIC  LIQUEFACTION  OF  COAL.  M.  J.  O'Leary, 

D.  C.  Stetson,  V.  K.  Mathur 

Coal  Processing  Technology,  vol  5,  1979,  P-  85-93- 
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ALA  i Ant  nor • 

A by  li  •.  h>(!ri>.;enai  ion  l I mibon  i«  m .lii*  ..  s In  < .tiqaivd 

at  20  aim  12  0 Alba  l and  .’SO  ( • *>2 j t i in  tilHil.u 
reactors  Tour  connect  lal  Iron  r.  ■ I a ly  .Is.  one 
commercial  Utu  I t catalyst.  and  an  Iron  ‘alt.e  timing 
catalyst  sole  lestid  at  tine*-  h>  iroyi  n to  caiL>'i» 

»oi«j ■ Me  lr  <i  ratios  A!  a relatively  constant  pace 
velocity  the  overall  inlet  of  reaction  gnv*  nod 
InOli.atlon  of  activity.  The  lOPalt  catalyst  ..pin  a red 
to  t>e  the  Dost.  Its  sc  Iccttvity  favored  -aii.i.il  .1 
h\  drocar  lion  i.  A nttrtcted  ..nci.onia  synthesis  catalyst 
attained  a similar  activity  An  opt  in..il  teed  ratio  ot 

2 1 H2/ CO  k<*y  obset  ved . The  highest  activities 
ccncun  «d  with  a 2.1  feed  ratio  and  the  production  of 
water . 
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MINS.  / SnfoSl*/  CO*L  UllL.2AT.ON/  ENERGY  POLICY/  l Nl RI*Y 

If cmnolooy 

ABS  A "otvent  coal  liquefaction  process  to  produce 

low  sulfur  liquid  products  from  a wide  rang.,  o coals 
Is  described  An  Integrated  program  of  laboiat.ay  and 
engineering  research  and  development  in  conjunct  ion 
«ith  operation  of  a 2S0  T/0  pilot  plant  .s  diseased 
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ABS  The  nineties  ..nd  *••  d.amun  of  coal  liquefaction  was 
studiid  in  a 300  t.  m.<  iicdrlte  .ml. a.  lave  patch 
reactor.  In*,  reactions  were  conducted  with  a ratio  of 
coal  lo  solvent  t tc-tral  inf  of  I 1(1  «*n  under  a 
hydrogen  blanket  at  a total  pressure  ot  2000  PSI. 

Thru.  temp* natures  were  Investigated;  3SO . 37S  anu  40C 
C.  three  n*  Lie  I s invi.lviog  first  uruc-r  irreversible 
lerltv/pi'  dllel  reactions  were  dl  sc  r Imln.i  ted  for  the 
raw  a«ita  using  a nur  linear  p.nawvler  estimation 
technique  lh«  work  I trial  e>rul>ited  the  lowest  value 
Of  trie  determinant  of  m a.enl  Mlru  of  residuals  was 
core.- 1 dor  ed  the  Pest  In  explaining  1 1*  mechanism  of 
coal  dl ssol ut Ion . Arrh.  ulus  activation  energies  were 
calculated  for  each  rate  constant  Ihe  values  ranged 
between  10  SO  k cal/g  mole.  Ihe  high  activation 
cneigles  Implied  that  lie  reactions  Of  coal 
hydro)  I quef  o.-t  ion  are  i met  leal  ly  controlled  and  not 
con tro I led  l.y  Intel  facial  mass  transfer. 
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ABA  J.M  S 

ABS  A c.i  . lytic  prot.ss  i H - ( oa I I involving  the  direct 

hydro. »cat  ion  ol  coal  to  protluce  nye-ocrOon  liqu.d- 

n#  M ^u'rCd.  P'-»t  developeent 

of  the  H-Coal  pioc  ■.»  d re|M>rted.  Lmphasls  Is  piwceu 
on  a pi'opo*..d  pilot  pi  mt  winch  will  be  the  largest 
to*l  liquefaction  plant  on-line  in  the  u S. , 
price sMny  ip  to  6oi*  tpa  of  veal,  tionosic 
cons i Herat *«ns  ai  e given. 
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mins  / cabbon/  hydrogen/  nitrogen/  be* pact ivi ty/  sulfur 
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ABS  Experimental  enthalpy  rr»  asurements  were  mace  on  a 
llauid  derived  from  a HKStern  PentuOy  coal  by  the 
ch#r -ol I -energy  develop"ent  process,  over  the  range  of 
100  to  1500  psia  and  122  to  70S  F.  and  also  on  a 
distillate  derived  From  this  liquid  over  the  range  ot 
119  to  756  F and  60  to  E00  ps‘a.  The  Following 
analyses  were  made  to  character  i/e  the  co*i-liqu-o* 
coal-Haulds  charac  ter  i /a  t ion  iPEBCl  method,  total 
carbon- hydrogen- nl trogen  ana  lysis,  total  sulfur 
analysis,  retractive  index.  PO;a  analysis, 
heteroatomlc  content,  and  aromatic  content  Enthalpy 
correlations  already  developed  mere  used  to  predict 
the  entnalp-es  OF  the  cal-  liquid  samples  The  results 
compared  better  with  experimental  enthalpies  at  lower 
t emcnr a tures  (approximately  3 Co  Ft  than  at  higher 
temperatures  i approx  i ma  t e i y 700  FI.  A factor  ».ts 
Incorporated  in  one  of  the  correlations  to  correct  tha 
presence  ot  the  heteroatomic  compounds  In  the  s'mp'ea 
Mith  this  modification,  the  predicted  enthalpies  «*era 
within  the  experimental  accuracy 
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Erthalpy  measurement  of  coal -derived  liquids  TLSP: 
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/ ENERGY  TECHNOLOGY/  HEAT  MEASUREMENT 

DOE 

Experimental  measurements  were  completed  on  a middia 
distillate  A total  of  52  enthalpy  measurements  ware 
Made  covaring  th#  ranges  157  to  675  F and  130  to  i OOO 

psia. 
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ABS  Tne  manua I gives  an  integrated  multimedia  assessment 
of  control/di sposai  options,  amissions,  anu 
envi ronmenial  reguirements  associated  with  a 
hypothet lea  I 50.000  bbl/day  Solvent  Reftneo  Coal  1 SRC  I 
Facility  product rg  gaseous  and  Mould  Fuels  It  gives 
an  ovarall  outline  of  tha  basic  system,  including 
modu’c  descriptions  and  summaries  on  pollution 

concurrently  available  and  developing  control 'disposal 
practices  that  may  be  apoitcao>e  to  easte  streams  From 
coal  1 1 »ue f ac 1 1 on  technologies  In  *he  detailed 
definition  of  the  bas'c  system,  it  describes  modules 
in  detail,  and  quantities  input  and  output  strc*«s. 

/BN26962*  ISSUE  17  PAGE  2330  CATEGORY  77  BBT*: 
FE  -2035*10  Cf:T • EA-76-C-01  2035  78/C1/15  20 

pages  unclassified  document 

UTTL:  Enthalpy  measurement  o!  coal-derived  liquids  TlSB; 

Ouarterly  Technical  Progress  Report.  Oct.  - Dec.  i»77 

AUTH  A/HIDNAY.  A J . B/YESAVAGE.  V F. 

CORP  Colorado  School  of  Minos.  Golden  CSS  (Dept,  of 
Chemical  and  Petroleum  Refining.  Engineering  I 
AVAIL. NT|S  SAP  HC  A02/MF  AOl 

MAJS  /‘COAL  liquef action/*cistillation/*Enthaipy/* 
naphthalene 

mins  / CHEMICAL  ENGINEERING/  energy  SOURCES/  hEaT 

measurement 

ABA:  ERA 

ABS:  Experimental  enthalpy  measurements  were  maoc-  on  a 

naphtha  sample  produced  by  the  SRC- I process  A total 
Of  116  enthalpy  aeterm 1 n«t ion*  .«r»  xao*  Covering  tha 
rang#*  160  to  670  F and  30  to  BOO  psia.  A coa>ai-i«or 
of  tnree  correlations  For  enthalpy  with  tha 
experimental  data  For  a Synthotl  distillate  was  also 

made  Tha  predict  ad  antnalpias  more  considerably  in 
error 
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PVROL  VSI s 

ABA.  GRA 

ABS:  This  study  evaluated  the  effect  of  several  hydrogen 

production  configurations  on  the  cost  of  syncrude 
produced  by  a general  catalytic  liquefaction  process. 
The  five  cases  analyzed  sere:  partial  oxidation  of 
Coal  at  44.7.500.  and  1(00  psla.  partial  oxidation  of 
char  at  IOOO  psla:  and.  partial  oxidation  of 
process -der I ved  vacuum  bottoms  at  1000  psla.  Material 
balances  for  all  cases  sere  based  on  a total  coal 
consunpt Ion  of  25.000  tons  per  stream  day  (TPSD)  This 
study  shooed  that  Increasing  the  pressure  of  partial 
oxidation  44  7 to  IOOO  psla  reduced  the  oil  cost  by  10 
pert  - nt . This  Incremental  savings  In  going  from  600  to 
tOuu  psla  uas  only  tvo  percent,  which  may  make  this 
Increase  marginal. 
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/•coal  ligulfaci ion/'Emrgv  Poticr/*?EST  facilities 
plants^  C°*L  um,ZA;,0N/  tNERqy  technology/  .--owir 
doe 

The  attempt  to  bring  the  plant  on  stream  l()  an 
Integrated  mode  Is  described. 


Hoecvcr , because  of  the  nature  of  the  graphite  liox 
porosity  and  high  chemical  reactivity  at  the 
temperature  of  tne  runs | the  behavior  corresponds  to 
mod  Mm,,,n9  case  of  surface  react  lun  control  for  tr># 
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Conversion  of  western  U S coals  to  liquid  ptokmts 
A/lK.lk  R.  H e/LIWNIW.  H I . C/kdVEitl  M C.J 
O/STEfcARI.  N C.  PAA  D/tllcctrlc  rower  Research 
Institute.  Palo  Alto.  Calif  I 

In  Pacific  Chemiccl  Ir.gi  nc-er  ing  Congress  2nd 
Denver.  Colo  . August  2b- 31 . 1977.  Proceed! r«;a  vn.i.me 
2 ia7h-6012t>  32-461  lk-x  York.  American  Institute  of 

Chemical  Engineers.  I'I7B.  p 900-1*07 

/•COAL  l lOULFACT ION/  ENERGY  < ClYIVCRS  I UN/ ' FOtSI  L FUELS/* 
HYDROCARBON  FUEL  PROIlUC'ION 

/ COAL  GASIFICATION/  lltCTfilt  POWER/  (NERGy  UCWlOlOGY 
/ HYCROGlNATlOp/  MINE  TILS/  MONTANA/  NORTH  DAKOTA' 
TACLES  I DA  I A | / WYOMING 

B.  J 

Information  is  reviewed  on  y'cids  and  updating 
renditions  based  on  Wyoriek  . Anar  Rjlparcxl  1/ . and 
B'ack  Mesa  subb 1 1 ux i nous  coa.v.  These  are  c«|.-i>vd 
sith  results  from  easte’n  coats.  Recent  information  on 
early  reaction  chemistry  for  Wyodak  coat  is  also 
presented  and  compared  lo  similar  results  eith 
bituminous  coal  The  Immation  of  calcium  full  -olios 
has  been  noted  in  several  of  the  test  pre  g,  t — 

Several  speculative  Mo- sheets  are  presented  sh.ch 
combine  hydrogc.net  I on  . residue  gasification.  and 
sulids  sei-.ii  at  ions  in  new  says  with  | v aim  ul 
lovering  liquid  product  cost 
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UTTL:  Coal  1 1 quei ac t ion : Report  on  a focus  grocp  discussion 

AUTH  A/CRESPI.  I 

CORP:  Nattiumat  lea.  1 nc  . Princeton.  N.  J.  AVAIL  NfIS 
SAP:  HC  A04,MF  AOI 

MAJS:  / *C0A l LIQUEFACII0N/-EC0NOMIC  ANAL YSI S/ ■ TECHNOLOGY 
ASSESSMENT 

MINS:  / COAL  UTIt l/AT ION  EVALUATION/  marketing 

ABA . DOE 

ABS.  The  consensus  m.is  that  demonstrat  Ion  projects  are 

needed  for  all  coal  I iqia-fact ton  processes  and  tnat  it 
•s  premature  to  narox  consideration  to  only  one  or 
*»"-  A 1 1 houi/i  the  various  processes  are  technically 
dlffoent.  the  end  use  products  a>  c said  to  be 
essentially  I nterenang.  ah le  The  general  leal  mg  \% 
that,  at  tn is  time  little  is  known  about  the 
comparative  technical  p.coltm,  costs,  and  market 
potential  of  SRC-2  as  compared  with  other  coal 
liquefaction  processes.  Goveireunt  financing  is  felt 
to  be  essential,  it  uas  agreed  that  the  potential 
market  for  coal  liquefaction  products  IS  primarily  »0r 
use  in  oil  bolters  and  not  In  motor  fuels. 
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UTTL:  A dispersion  moOel  for  th*  Solvent  Refined  Cost 
process 

AUTH;  A/LEE.  M.-H.;  B/CUIN.  J A.:  C/TARRER.  A.  R.  PAA  : 

4 C/( Auburn  University.  Auburn.  Ala  < 

I A EC  * Industrial  anc  Engineering  Cnemstry,  Process 
Design  and  Development.  vol . 17,  Apr.  1978.  p. 

137-13S 

MAJ»:  /'COAL  LIOUCEACTION/*DISPlRSIONS/-MATHrMATlCAL  "OOEL* 
/•MULTIPHASE  FLOM/- RCEINING 

MINS:  / or SULFUR  I 71 NG/  ENERGY  TECHNOLOGY / HYDROGENATION/ 

LIQUID- GAS  MIXTURES/  MASS  TRANSFER/  PECLET  NUMBER/ 

pilot  plants/  reaction  kinetics/  reactor  oesign/  tmo 

PHASE  FLOP 
ADA  (Author) 

4 ABS  The  a*  1 a I dispersion  mot*el  is  app  I ' ed  to  the 

rear  tor -di ssoi ver  in  me  Solvent  Refined  Coal  tSRC) 
liquefaction  fuoce*  s . me  effect  o»  «M»ma  in  the 
two  phase  vertical  flow  coal  1 1 due  fact ’on  system  is 
t>a<r!n«d.  Tr«  parameter  s arming  n the  •<d«--l.  such  as 
the  avtat  dispersion  cceffic  ent  for  both  liquid  and 
gas  phases,  tnu  mss  tronsfe  coefficient.  and  the  gas 
phase  holdup,  are  obtainable  independent 'y  fro* 
literature  corre  lat  ions  Pcactlo-  rate  c«Pross'ons  for 
the  coal  I i quof  .ict  1 On  . hydrcqCna?  Ion.  anc* 
hydrodesu!  f or  t .-at  ion  reactions  In  the  I»®C  n-ector  ere 
obtained  from  laboratory  studtes  A ijrcrlctl 
simulation  for  the  Wilscnvilie  SRC  pilot  plant  is 
given  The  effects  of  * Ow  behav.cr  and  r-ass  transfer 
on  the  ent  ent  of  coal  dissolution.  hydrogen 
consumpt I on . and  h,drooi su I f ur i rat ion  are  Illustrated 
The  results  predicted  from  the  proposed  model  ere  also 
compared  to  those  e»por Iment a 1 1 y measured  in  the 
■llsonvllle  pilot  plant 
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JTTL:  Mcesstiruer  spec t roscopy  of  Iron  in  coal  .mo  coa : 
h\ dr egenat 1 on  products 

AUTH:  A/kEISCH.  B B/GIBBON  G A.:  C/AKHTAR.  S.  "AA. 

A/iCarnegle  Me: loo  University  Pittsburgh.  Pa 
C/IU  S Depar ? ment  of  Energy.  Pittsburgh  Energy 
Resesrcn  Center.  Pittsburgh.  ?a . » 

Fuel  Processing  Techno  logy  vol.  1.  Oct.  19TB.  P 
26«- 278 . 

MAJS  /‘CCA!.  I IOUCfACUOA /'HYDROCARBON  FUFc  PRODUCT  ION  • IRON 
/•MOSSBAUEP  EFFECT/* SPECTROSf OP y 
MINS  / CHEMICAL  COMPOSITION/  ENERGY  TECHNOLOGY/  HvCROGEN 
SULFIDE/  HYDROGENATION/  OILS/  PYRITES/  SULFATES/ 
SYNTHETIC  FUELS 
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UTTL  Progress  on  coal -derived  Fuels  For  aviation  systems 

AUTH:  A/klTCOFSKI.  R 0 

CORP  National  Aeronautics  and  Space  Aomini  smat  ion  Langley 
Research  Center.  Hampton,  va  AVAIL  NTls  SAP  HC 
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MAJS  /'AIRCRAFT  FUtLS/'COAl  LlOoE  F ACT  ION/*  TECHNOLOGY 
ASSESSMENT 

"Ins  / CRYOGENIC  FLUIDS/  FUEL  SYSTEMS/  HYDROGEN,  methane/ 

synthetic  fuels 

ABA  Author 

ABS  Synthetic  aviation  kerosene  I Syn  Jet-Al  liquid 

•ethane  I LCH4  ) . and  liquid  hytroger  ( LH2  I appear  to  oe 
the  r«st  proai.'  . 1 1 Oerivr-J  n.  I -quid  hydrogen 

aircraft  conf i gurat ion-.  their  fuel  systems,  and  thatr 
ground  requirements  at  the  airport  or e identified 
The*-e  a’rcraft  appear  viable,  p.irt  cularly  for  long 
haul  use.  where  alrcrr't  fueled  with  coal  derived  lh2 
would  consume  9 percent  less  coal  resources  than  would 
aircraft  fueled  with  cuai  derived  S»n  Jet -A. 
Olstritutlon  of  hyd-o,  n fro*  the  point  of  manufacture 
to  airports  may  po-.e  problems.  Syr.tnetlC  JET-A  would 
appear  to  cause  fewer  concerns  to  t ne  air 
tran-.|.or tat  ion  industry  Of  the  three  candidate  fue's. 
LCH4  Is  the  most  energy  eFflcient  to  produce,  and  an 
aircraft  fueled  with  ccal  derived  LCM4  may  provide 
both  the  most  efficient  ut 1 1 1 yat ion  of  coal  resourcas 
and  the  least  expensive  ticket  as  well 


r*oafcrr  Tos  Amnio#  Arna  Qirrav  Svrcosiun,  l as 
Angolas,  1<7«. 

'Tnmster  las  Vwelns  Arm*  ftv'irrv  Svmxsiu* 

: mSm,  Tl,  1*7*  ...  Los  Aronlns, 

• *■?*■*  **»*—^-  Tas 

■ •>—  • Iwuivfe  iwvtur 

A — rct«l  scale  pleat  msiwq  sound  basic  teebaology  has 

plant  is  M.aOO  «pd  at  Ml  to  askw  A4.000  Apd  of  *1mM 
i)MoliM  pirns  butane,  propane,  sulfur,  imwu  snd  MC  Cost 
of  the  cnqilM  laelwdlag  the  «4r|rmnf  alas  Is  sbowt  11.1 
billion  baaad  on  sl4-lfT1  capital  rwqul reaents . 
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UTTL:  Combined  gas  cmonuloO'  aphlC-Mii  t.|»ectrc.«etr  Ic 

analyses  of  nitrogen  Paces  Ifi  light  oil  * row  a coal 
I I gut-  fact!  on  product 

AUTH  A/bHlTE.  C.  M . B/SCHHE IGMARCT . f K.:  C/ShUITZ.  J. 

t.  (>AA  C/I  U S Uvpai  ixent  O*  Energy  ftltbOurjd 
|ne* qy  H*s«4rch  Crnl*r,  Pittsburgh.  Pi  I 
Fuel  Processing  Tec  .hndiogy . vol  . I.  o«rve  1978.  p 
209-215. 

MAJS  / • COA l 1 1 OUCF  AC  T I ON/ * Ot  SUL  I UR 1 1 I NO/ *GAS  CHRCMA T OGR APMY 
/•MrOROGENATlON/’UASS  5PECTR0SC0PI/  *NI  TSoCEN  CGAMOUNGS 
UINS:  / ANILINE/  CHEMICAL  COMPOSITION/  ENERGY  TECHNOLOGY/ 
OILS/  PtRIDINES 
AUA  (Author  I 

ABS  Nitrogen  b«so  lomonent  s f light  oil  proceed  Airing 
the  catalytic  hydr->qesol»ur  I/at  Ion  of  coal  were 
Isolated  t.y  prec  i pi  I a 1 1 oil  ulth  hydrogen  chloride  sod 
anjlyu-n  by  combined  gas  chronalography -mass 
spec t roir.e try.  Anilines  and  alPyl  pyrldlnes.  71  snd  16 
weight  percent,  respect • ve I y . were  the  major 
components  This  Is  the  first  quantitative  report  of 
anilines  and  pyrldlnes  in  materials  produced  by  the 
hyiii  wgi-natlui  of  cu.i  I Analytical  techniques  described 
preview  a r«<ilu  and  precise  method  for  the  analysis  ot 
pyrldines  and  anilines 
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UTTt:  New  method  of  feeding  coal  - Contlnvous  otruslon  of 
fully  plast ic  coal 

AUTM  A/RYASOM.  P « : B/ENOLANO.  C P*A  8/ 1 Cs  I I for  n I a 

Institiite  of  Technology.  v!at  Propulsion  laboratory. 
Pasanena  Cal  I f 1 

CORP:  del  Propulsion  Lab  . California  lost,  of  Tech.. 
Pasadena 

fuel.  vol.  57.  Apr  1978.  p 241-244. 

MajS:  /*C0Al  l lOUEfAUt ION  / *C»TRUDIW5/ * f EEOING  i Supply IMJ)/* 
MATERIALS  HANDLING  -RhEULOGY 

MINS.  / COAL  GAS  1 1 1 Cm  I ION/  OIES/  ENERGY  UCmnOIOUY/  flOM 

CMAVACTf MISTICj/  TIMPLRATURE  EffECTS/  THE BMOPL AST IC I T Y 

A«A . I Author | 

Abs:  Cootinuous  feeding  ol  «.oal  in  a compressing  screw 

eatruder  Is  described  <*s  a method  of  Introducing  coal 
Into  pressuri/td  sysie.«s.  Tne  *elhcd  util  lies  the 
property  of  many  bllu* "Ous  coals  of  softening  at 
ltN>d  iilures  f I om  350  I*  40G  C C.c.ll  Is  ITeh  fed  much 
In  tie  manner  of  (uMKNi  thermoplastics.  uS'rtg  screw 
eatrudors  Preliminary  results  shoe  that  coals  can  be 
estrutvd  at  rates  of  about  J. J Ag/MJ.  similar  to  tnosa 
for  ptast'CS- 
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UTTL:  Economic  screening  evalr-ation  of  upgreuitvg  cual 
I 1 ou • c*s  to  turbine  lu<  I . T l SP  f i n<  1 fit  p «>r  t 
AUTH.  A/0ABA(«SNl.  M J . M/HECfc.  A H..  C/PE  RRC ll A . 
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Sponsored  by  Electric  F'*»r  Research  lust 
MA.lS  /'COAL  LlOOlf  ACT  ION/ -CO'.  T ESTIMATES/  HtOROtAKbON  FUELS 
/ SATERIAIS  RcCGSERv/  IdRB.MS 
MINS:  / DEvUlfuRIZlNG/  E*0THE *M1  C REACTIONS/  flUlDI/EO  BED 
PROCESSORS/  SOLVENTS/  TABLES  ICATAf/  WASTE  RATER 
ABA  ERA 

ABS  E >prr  xrental  ftaed  bed  hyOr oproe«ss • ng  da to  were  used 
to  estimate  costs  for-  a 20  MC/SO  hydr at red tec 
including  waste  water  treat er  anj  sulfur  plant  using 
both  utility  and  equity  methods  of  financing  The 
costs  of  upgrading  the  five  coal  I I Quids  Irrw  the 
H Coal  and  Solvent  Refined  C(-a!  I SRC  l processes  vary 
lio*  50  34  to  52  59/MUBIU  of  liquid  fuel  product  with 
utility  financing  11976  dollars.  O percent / year 
Inflation)  and  50  36  to  52  87/ISM3IU  .llh  equity 
financing  I 19bO  dollars  5 percent /year  inflation) 

Cost  is  a I uk.  1 1 on  ol  the  raw  coal  liquid  ou.il  ily  end 
the  hydroprocessing  severity  necessary  to  acnlcvc  a 
given  product  quality  Appr o> imetc ly  one -ha  1 1 u<  the 
processing  cost  is  lor  hydrogen  input,  tie  other  ha  1 1 
It  about  equally  divided  between  capital  recover y and 
operating  costs  Capital  Investawnt  ranged  from  539 
MM  to  5273  LSI  for  utility  financing  11876  dollars!  and 
545  am  to  5308  MM  for  equity  financing  I I960  dollars). 
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UTTt  Status  report  the  SRt  l and  SRC  - 2 processes 

AUTM  A/CHlNOMETH  G E 

CORP  Gulf  Mineral  Resource?.  In.  , Denver.  Colo 
AVAIL  NTIS  SAP  HC  A.  Uf  AOI 

In  URL  Proc  o*  the  Cm. I on  Coal  lisa  tor  California 
p 256  261  I SEE  N7 9 2 7567  18  421 

MAJS  /'COAL  L lOUEf  ACT  I CM/  IMRGV  CONVfPSICN/'PUOT  PLANTS/* 
RE  f IN  INC  / * SOLVENT  UtRHTION 

MINS  / CALIFORNIA/  CLEAN  IMLRGV/  COAl  UTILIZATION/  ENERGY 
POLICY/  ENERGY  TEChnuloCY 

ABA  d.M  5. 

ABS  Bench-scale  and  pilot  plant  oevc lopment  of  solvent 
ref  Inc-d  coal  I SRC  I processes  Is  reviewed.  Large  SRC 
demons! rat  tew  plants  are  described  Commircial  Hatton 
of  the  process  Is  envisioned  for  the  1980s. 
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UTTl:  A conceptual  design  of  a rdhe  liquefaction  system 
for  o 300 -WA  superconducting  generator 
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MAdS  /•CRYOGI  .*•;  E OU I PUl  N T / • E L E C T R I C generators/* 

L I GUI  f AC  • N/  • l IGUI  0 HF  1 1 UN/  * SUFERCCiNOUCT  I VI  TV 
■ INS  / COMPRESSORS/  COMluTER  TECHMOUES/  LIQUID  COOLING/ 
STRUCIURAL  RELIABILITY/  SUPERCONDUCTING  VAGNETS 

A8A  M.L 

ASS:  The  design  of  a helium  liquefaction  system  Intended  to 

provide  continuous  ref r igerat ion  for  a 300- Nv A 
Superconducting  qencratur  is  Orscrired.  » lo.  System, 
compressor,  liquefler.  computer  prr.<  ess  control,  and 
reliability  are  dtscussc-d.  Equipment  used  includes 
oil -flooded  sere#  cumprcssors.  oil -removal  system 
gas-bcarmg  turbines,  plate  fin  exchangers,  nellum 
demar . and  various  valves.  Tne  development  of 
superconductivity  technology  Is  considered,  and 
ref  r I gerat  icy>  requirements  for  a UjOm.:  generator 
are  reported. 
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Alt  The  development  status  of  coal  liquefaction  processes 
Is  discussed  noting  the  M-Coal.  I * «on  Donor  Solvent, 
and  Gulf  SRC- 11  methods.  Studies  of  coel  and  Its 
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liquid  products,  interactions  among  coal,  solver*, 
hydrogen,  and  reaction  products,  and  of  tne  effect  of 
mineral  matter  on  react  Ion  kinetics  are  described 
Prospects  for  I over  t ng  the  costs  of  liquid  fuels  are 
nu* lined  along  m) th  tne  investment  costs  for  coal 
liquefaction.  The  development  of  operating  plant  units 
is  considered  In  terms  of  pumps,  diagnostic  equipment, 
and  valvas  and  valve  materials. 
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UTTL  Gas’fication  of  coal  icjuefaction  residues 
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■AjS  *C0AL  LIQuCfaction/'EnERGy  TECHNOLOGY  ’GASIf ICA1 ION/* 
PILOT  PLANTS/ *R£5| 0u£ S 

■ INS:  / ASHES/  01 AGRAWS/  FEASIBILITY/  hyOROGENAT  j on/ 
RECYCLING 

ABA  S C S. 

ABS  Methods  f or  |h#  i f i cat  »oo  of  *ig*-  as*  coal 

liquefaction  residues  a*e  considered  end  a pilot  plant 
process  ftom  diagram  is  presented  Particular 
attention  Is  given  to  the  feed  preparation  system, 
gasif'er  operet ion.  the  remo.ai  of  molten  slog  Cher 
recovery,  and  #*ttr  recycling  procedures  coc I 

liquefaction  processes  ere  listed  noting  the  capacity, 
plant  type  eng  plant  location  of  each.  Primary 
physical  and  cnemicel  properties  of  tee l ve  res'CNxes 
are  presented  Preliminary  end  eatenoed  evaluations 

are  made  for  pilot  plant  test  runs 
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Aba . Recent  e ■per i c-nce  in  laige  pilot  plant  opeiaiion-,  with 
t‘ e Solven*  Rut  med  Coal  iSRCI  fuel  oil  process  on  a 
variety  of  high-fjlfur  bituminous  coals  has 
dtmonslriitt'.l  ttie  technical  feasibility  of  the  process 
for  producing  a d<  hi  c*-a  I ■ der  I vecl  fuel  oil  and 
byproduct  SHG  Product  (h«r»cteri/at Ion  and  testing  of 
the  SBC  fuel  oil  product  Indicate  a potential  for 
a > splacement  of  pelrolva  fuel  oil  In  inifustrial  and 
utility  boilers  This  paper  describes  the  SBC  - I I 
process  and  gives  attention  to  SBC  fuel  oil 
properties.  preliminary  combust  Ion  tests,  the  SBC 
module  progran-  schedule,  and  SBC  fuels 
Cr  inn  ere  Id  I I /at  I Oh  . 
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UTTL:  H coal  products  for  d:nct  application  to  poeer 
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ABA:  S C S. 

CBS  Tie  basic  a-pects  of  the  M-coal  process  are  outlined 
mi  in  reference  lo  the  types  of  fuel  nhui-  mn,  O’  md* 
available.  Attention  is  given  to  the  Coa I I ique*  act • oh 
process,  solid  Mould  separation  and  hydeogn 
supplies.  H-coal  product  fractions  and  gas  turbine 
fuel  spec  1 f »cat ions  arc  listed.  ncteriMtim  removal 
p>  occdui  es  .ire  note  d and  tne  NOI  * • problem  Is 
discussed  in  terms  of  NOI ■ | emissions  associated  with 
tfie  conversion  of  fuel -hound  nitrogen  to  Noiar 
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AUTH.  A/B'XKBAfH.  6 C . B/MJCETI.  B P..  ■ MA((W.I,  R 8 

PtA  6/ (U  S Depar  tment  Of  Energy.  Pittsburgh  Energy 
R>  search  Center.  P 1 1 1 stiorgh . Ba.i;  C/I  Mavra.-  burg 
College,  waynesburg . la  I 

fuel  Processing  Technoit^jy.  vol  . I.  gone  197b.  P 
217-736 

MAJS:  Z’CHfMICAL  f R AC  T I ON  AT  I ON/  * COA  l LIO'JEf  ACT  10N/* 
HitPOCABBON  full  PROOUCIION/- VJSC0S l(Y 

MINS:  / ASfHALT/  COA  I UTILI/AMCN/  INEMGV  !C(  mMHOGy/ 
HYOBOGENAI ION/  TOLUENl 

ABA  G R 

ABS  It  is  pointed  out  that  viscosity  Is  one  of  the 

Important  cnaracter 1st ics  of  interest  in  the  case  of 
liejuld  prod,  aits  derived  from  Coat  nyelr.gvn.  t ion 
processes-  An  in ,ct  t Ig  tl  ibn  is  r.ondxted  concerning 
tie  Quantitative  relationships  tvt  .rm  v.scosity  and 
product  composition  It  Is  found  that  tne  natural 
logarithm  of  the  viscosity  ratio  sVivs  a linear 
dependence  cn  the  solution  crave  art  r a i imi  mi  min  the 
evamtned  range.  This  relationship  p'o«idet  a basis  for 
the  approHinate  estimation  of  the  viscosities  of 
liquids  of  varying  asphaltene  and  toluene  insolubles 
content.  The  toluene  insolubles,  on  a ueight  basis, 
produce  a viscosity  about  tuice  that  found  for  the 
Mho  I a asphaltene  traction.  T he  basic  asonaitene 
subfraction  has  a greater  effect  on  viscosity  tran 
either  the  aclo-neutral  subfraction  or  tne  uncle 
aspha I ten# 
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ABS:  In  situ  1 1 0ut  fact  Ion  of  underground  coat  by  hot 

aqueous  alRaiine  e» tract  ion  is  discussed  and  Is 
evaluated  as  an  economic  and  practical  alternative  to 
deep  shaft  mining  as  m#II  as  In  situ  gas* f feat  Ion . In 
the  described  process,  hot  elBell.  Pumpeo  at  high 


pressure  do-n  a bu.ehoie.  passes  through  the  coal  bed 
(rendered  permeable  by  fracturing!  and  reacts  elth 
coal  to  form  a product  mil  eh ich  eilti  through  a 
sec*  Hit*  Dorefole  E.-elnaMon  of  material  and  enorgy 
balances  end  thermal  effects  suggests  that  tnls 
I tqoc  fact  Ion  concept  n.i*.  favorab'e  features. 
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(Autnor) 

Residence  time  of  coal  In  the  University  of  Utah 
'colled  tube'  coal  hydrogenation  reactor  has  been 
measured.  This  has  been  done  with  an  electronic  device 

which  detects  a tracer  (usually  Iron)  as  It  passes 
specific  places  at  the  beginning  and  end  of  the 
reactor.  The  measured  coal  solids  residence  time  tn 

the  reactor  has  varied  from  a few  seconds  to  a 
minutes.  Calculated  vapor  and  g.ss  residence  times  are 

one  or  two  seconds.  Short  vapor  residence  time 
tern,  .ates  ‘urther  hydrogenation  of  vapors  and  thus 
reauces  gas  production  und  hyorogen  consumption.  The 
re'atlvely  lonqer  coal  solids  residence  time  permits 
further  hydrogenation  which  Increases  liquid  yields. 
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UTTL-  Kinetics  of  thermal  liquefaction  of  Belle  Ayr 
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*•$:  A kinetic  study  of  thermal  liquefaction  of  Belle  Ayr 

Subbi  tun i nous  coal  Is  reported  Experiments  .ere 
performed  in  a laboratory  - sea le  continuuw*  stirred 
tank  reactor,  ana  data  on  coal  conversion  and  the 
production  of  pre  aspna I tenes . asphaltenes,  oils,  eno 
such  as  Cl  through  C6  hydrocarbons.  Nm3,  h2S 
CO.  C02.  and  water  are  presented.  Experimental 
conditions  involved  a temperature  range  of  4 CO  to  470 
C.  space  times  of  approximately  5 to  55  mtn.  a total 
unit  pressure  of  2000  pstg.  and  a coa I - to- sol vent 
ratio  of  1 1.5  Two  sevents.  hyorogenated  anthracene 
oil  and  hydrogenated  pr enantheene . were  studied,  a 
kinetic  moael  which  assumes  reaction  rates  to  be 
pseudo- first  order  with  respect  to  reacting  soecies  is 
found  suitable  at  400-450  C for  all  space  times,  snd 
St  46C  and  470  C for  small  space  flaws. 
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UTTL:  Cheulcal  cnarac ter  1 za 1 1 on . handling,  and  refining  of 
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Repor  t 
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ABA:  ERA 

ABS:  Solvent  refined  coal  (SRC)  products  from  the 

Wllsonvllle.  Alabama  and  Tacuma.  Washington 
liquefaction  facilities  were  characterized  by  a broad 
range  of  chemical  methods.  Analytical  procedures  were 
established  to  analyze  feed  and  products  from  the 
hydroprocessing  of  these  SRC  nvttertals  In  a unit 
designed  and  built  specifically  for  processing 
residual  materials.  Authentic  and  synthetic  filtrates 
were  processed  upflow  In  hydrogen  over  three  different 
commercially  available  catalysts.  Residual  (greater 
than  050  F boiling  point)  SRC  conversions  up  to  46  wt 
percent  were  observed  under  typical  hydrotreat l ng 
conditions  on  authentic  filtrate  over  a cobalt 
molybdenum  catalyst.  A synthetic  filtrate  comprised  of 
creosote  oil  containing  52  wt  percent  Tacoma  SRC  was 
used  for  evaluating  nickel  molybdenum  and  nickel 
tungsten  catalysts.  Nickel  molyboenun  on  alumina 
catalyst  converted  more  850  f*  SRC.  consumed  less 
hydrogen  and  produced  a batter  product  distribution 

than  nickel  tungsten  on  silica  alumina. 
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MINS:  / ENERGY  TECHNOLOGY/  NAPHlHAl ENE/  STd I CM IOVE 1 R Y 
ABA:  V.P 

ABS.  In  the  present  paper.  E»*on's  research  work  on  coal 

liquefaction  is  reviewed,  and  the  currently  envisioned 
coonerclal  EOS  process  is  outlined.  Particular 
attention  Is  given  to  the-  donor  solvent,  tno  currant  ly 
operating  1-ton/oay  pilot  plant,  and  the  nature  of  the 
liauid  products.  The  principal  steps  ol  th*  EDS 
process  directed  towai  d production  of  naphtha  blonolng 
components  and  low-sulfur  fuel  oil  are  discussed,  and 
the  basic  requirements  and  specifications  for  a 
2 50 - t on/da y pilot  unit  are  established. 
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ABS:  The  early  stages  of  rev  arch  and  dev«  lopn-ent  of  coal 

hydrogonat  I <wi  catalysis  ard  their  us«.  in  h^  <:■  ugertat  I ng 
coal  to  proc^jce  liquid  fuels  are  reviewed  The 
preparation  ol  su  I fur  - res  • stent  hydrc.yv.tat  ion 
catalysis  allowed  production  of  fuels  that  •«( 
petroleum- fue I specifications  The  discussion  Is 
focused  on  catalyst  developoent  for  the  liquid  and 
vapor  phases  The  cola  lysis  uf-ed  for  the  hyCe-oyrnat  | oh 
of  brown  coal  tar  residue  In  the  liquid  phase  a>  o 
described.  The  vapor  phase  Is  divided  into  the 
pr  ehydroganat  lot.  I hydroreT  Ini  rig  | and  the 
spl  it  ting -hydrogenet  Ion  I hydr-ocr  ack  I ng  1 steps.  It  is 
concluded  that  the  continuing  development  ul  catalysts 
together  with  progress  In  the  hyjrogenat Ion  process 
and  plant  engineering  are  largely  responsible  for  tns 
rapid  acceptance  cf  the  process. 
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ABA  Author 

ABS  The  potential  use  of  coal -derived  aviation  fuels  was 

assessec.  The  studies  addressed  the  prices  and  thermal 
efficiencies  associated  with  the  production  of 
coal -derived  aviation  Kerosene,  liquid  methane  and 
liquid  hydrogen  and  the  air  terminal  requirements  and 
subsonic  transport  performance  when  utl1*?lng  liquid 
hydrogen.  The  fuel  production  studies  Indicated  that 
liquid  methane  can  be  produced  at  a lower  price  and 
with  a i.tgher  thermal  efficiency  tnan  aviation 
Kerosene  or  liquid  hydrogen.  Ground  facilities  of 
liquefaction,  storage,  distribution  and  refueling  of 
liquid  hydrogen  fueled  aircraft  at  airports  appear 
technically  feasiblle  The  aircraft  studies  Indicate 
modest  onboard  energy  savings  for  hydrogen  compared  to 
conventional  fuels  Liquid  hydrogen  was  found  to  be 
superior  to  both  aviation  Kerosene  and  liquid  methane 
from  the  Standpoint  of  aircraft  engine  emissions. 
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UTTL:  Ignition  of  droplets  of  liquid  fuels  solvent  extracted 
from  coal 
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/• igm t i on/ -synthetic  fuels 

MINS:  / AIR  POLLUTION/  CHEMICAL  COMPOSITION/  CLEAN  ENERGY/ 
ENERGY  TECHNOLOGY/  FUEL  OILS/  PARTICLE  SIZE 
DISTRIBUTION 

ABA:  (Author) 

ABS:  A single  suspended- drop  let  technique  has  been  used  to 

study  droplet  combustion  of  a range  of  solvent -refined 
coal  extracts  in  a furnace  at  8S0  C.  The  small 
particles  of  extract  are  solid  at  room  temperature  put 
they  rapidly  liquefy  on  exposure  to  the  hot  furnace 
environment,  permitting  the  size  and  mass-time 
combustion  htstor*<,«  *o  be  measured.  Their  comaustton 
behaviour  is  dlscjssed  In  terns  of  their  hign 
aromaticity  and  comparison  with  the  single  droplet 
combustion  of  fuel  oils  of  different  asphaltene 
content  was  used  to  highlight  potential  solids 
emissions  problems  which  may  arise  when  firing  In 
large  systems. 
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Original  language  document  was  announced  as  A76 -46522 
UTTL:  So  I ub 1 1 i 2at ion  of  coal  in  organic  media 
AUTH  A/LAHAYE.  P.;  B/DECROOCQ.  0. 

CORP:  Scientific  Translation  Service.  Santa  Barbara.  Calif. 
AVAIL. NTIS  SAP:  HC  A0J/MF  A0I 

Washington  NASA  Transl.  Into  ENGLISH  from  Rev. 
Inst.  Fr.  Petrole  Ann.  Combust.  Llquldes  (Paris),  v. 
31.  no.  t.  Jan.  - Feb.  1976  p 99-130 
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KINS  / AMINES/  EXPERIMENTAL  DESIGN/  SOLVENTS/  TECHNOLOGY 
ASSESSMENT/  TEMPERATURE/  YIELD 
ABA:  D.M.L. 

ABS:  The  use  of  solvent  extraction  to  solubilize  coal  Is 

discussed.  Simple  extractions  are  described  which  are 
conducted  at  moderate  temperatures  to  exclude 
extraneous  chemical  reactions  which  would  lead  to 
uncontrol  led  changes  In  the  components  of  the  treated 
coal.  Sample  preparation,  extraction  apparatus,  and 
the  determination  of  extract  yield  for  different 
experiments  are  also  described. 
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Jet  fuels  from  synthetic  crudes 

A/flNTOI NE . A.  C.:  B/GALlAGMtR.  J.  P.  PAa  A/lHASA, 

lewis  Research  Center.  Cleveland.  Otiloi:  b/ ( A 1 1 ant  I C 

Rich! le Id  Co. . Harvey . III.) 

National  Aeronautics  and  space  Administration.  Lewis 
Rescarcn  Center.  Cleveland.  Ohio.:  Atlantic  Richfield 

Co . . Harvey . III. 

In.  Coal  processing  technology.  Volume  3 IA7B-43403 

19-44|  New  York.  American  Institute  of  Chemical 
Enginecit.  1977.  P 107  114. 

/•COAL  l IQULF ACTION /"JET  ENGINE  FUELS/'SHALE  OIL/* 
SYNTHETIC  FUELS 

/ CLCAN  fUllS/  ENERGY  TECHNOLOGY/  GAS  TURBINE  ENGINES/ 
TABLES  (DATA) 

G.R. 

An  Investigation  was  conducted  to  determine  the 
technical  problems  In  the  conversion  of  a significant 
portion  of  a barrel  of  either  a shale  oil  or  a coal 
synthetic  crude  oil  Into  a suitable  aviation  turbtno 
fuel.  Three  syncrudes  were  used,  one  from  shale  and 
two  from  coal,  chosen  as  representat I ve  of  typical 
crudes  from  future  commercial  production.  The  material 
was  used  to  produce  Jet  fuels  of  varying 
specifications  by  distillation,  hydrotreating,  and 
hydrocracking  Attention  Is  given  to  process 
reaul rements.  hydrot rea t I ng  process  conditions,  the 
methods  used  to  analyze  the  final  products,  the 
conditions  for  shale  oil  processing,  and  the  coal 
liquid  processing  conditions.  The  results  of  the 
Investigation  show  that  Jet  fuels  of  defined 

specifications  can  be  made  frem  oil  shale  and  coal 
syncrudes  using  readily  available  commercial 

processes . 
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Mass  spec tre/ne tr 1 c analytical  services  and  research 
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197G 

A/SCHEPPELE.  S.  E. 
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UTTL:  Coal  liquefaction  support  studies.  Ta^k  I;  Meai  of 
reaction  of  hydrogen  with  coal  slurries.  Task  2. 

Heat  transfer  coefficient  TLSP  Quarterly  Report, 
Apr.  - Jun.  1977 

AUTH:  A/FISCHER.  J.  . B/VOUNG.  «f  C/LO.  R . ; D/MuiCAMlY. 
T.;  E/FREORICKSON.  D ; F , BANE . R.;  G/CANNON.  T.; 
M/BROCK.  R.;  I/MILSON.  W.  D.;  J/JONKE . A. 

CCRP:  Argonne  National  Lab..  III.  CSS:  ICbcmtca! 

Engineering  Dlv.l  AVAIL. NTIS  SAP:  HC  A02/MF  A01 

MAJS:  /’COAL  LIOUEFACTION/'HEAT  TRANSFER  COEF F IC I EN1 S/* 
HYDROGEN/ ‘OILS 

MINS:  / CALORIMETERS/  COAL / HEAT  EXCHANGERS/  HYOkOGENAI ION/ 
SLURRIES 

ABA:  DOE 

ABS:  A development  program  is  being  carried  out  1o  ob:ain 

Information  applicable  to  the  Syntnoi 1 process  *or 
conver  t i ng  coa  1 to  liquid  fuel  of  I ow  su  1 f ur  c tin  tent  . 
This  report  presents  Information  on  Ilia  calorimeter 
to  measure  heat  of  reaction  of  hydrogen  with  coal 
slurries,  and  (2)  the  contructlon  status  and  a test 
program  for  the  apparatus  for  measuring  heat  transfer 
coefficients  of  Synthoil  feed  and  effluents. 
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UTTL:  Fractionation  and  structural  characterization  of  coal 
1 I qu i ds 

AUTH.  A/ FARC AS  I U . M.  PAA:  A/tMcbil  Research  and 
Devclcpment  Corp. . Princeton.  N.J.) 

Fuel,  vol . 56.  Jan.  1977.  p.  9-14.  Research  Supported 
by  the  Mobil  Research  and  Development  Corp.  and 
Electric  Power  Research  Institute. 

MAJS:  /‘COAL  II QUEEACTION/*fR ACTION AT  ION/ ‘MOLECULAR 
S T RUC  TURE  / • SI  1 1 C A (.EL 

MINS:  / AROMATIC  COMPOUNDS/  E IUT ION/  ENERGY  TECHNOLOGY/ 

HYDROCARBONS/  SOLUBILITY/  THIN  LAYER  CHROMATOGRAPHY 

ABA:  I Author ) 

ABS:  A method  of  character  I z Ing  coal  liquids  in  terms  of 

fractions  of  different  chemical  functionality  IS 
described.  This  method  Is  based  on  chroma tog.apni c 
tract lonat Ion  of  both  benzene-soluble  ana 
pyr Id  Inc  - so  tub le  components  by  sequential  elution  wttn 
specific  solvents  on  silica  gel  coltanns.  Tne  paper 
presents  tne  theoretical  criteria  for  choosing  the 
conditions  and  the  sequence  of  elution  solvents,  the 
methods  used  to  establish  the  chemical  structure,  ana 
model  compound  comoar Isons. 
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UTTL:  Liquid  fuels  from  coal.  Proceedings  of  the  Symposium. 

San  Francisco.  Calif..  August  29  - September  3.  1976 
AUTH:  A/ELLINGTON.  R.  T.  PAA:  A/(Fluor  Engineers  and 
Const ructor s.  Inc..  Houston.  Tex.)  PAT:  A/(E0.) 

SAP:  SI  4. 50 

Symposium  sponsored  by  the  American  Chemical  Society 
New  York.  Academic  Press.  Inc..  1977.  289  p (For 
Individual  Items  see  A78-26577  to  A7B-26592) 

MAJS:  /*C0AL  L I0UEF ACT  I ON/ • CONFERENCES/ • ENERGY  TECHNOLOGY/* 
HYDROCARBON  FUEL  PRODUCTION 

MINS:  / CHEMICAL  REACTORS/  COAL  UTILIZATION/  DESULFURIZING/ 
FRACTIONATION/  HYDROCARBONS/  HYDROGENATION/  LIQUID 
CHROMATOGRAPHY/  REACTION  KINETICS 

ABA:  GR. 

ABS:  The  role  of  the  solvent  in  the  solvent  refined  coal 

process  Is  considered  along  with  the  products  from 
two-step  coal  liquefaction  using  three  different 
first -step  reactor  packings,  the  effect  of  coal 
mineral*  on  rerctlon  rates  during  coal  liquefaction, 
the  hydrogenat ion  of  pnenanthrene  over  a commercial 
cobalt  molybdenum  sulfide  catalyst  under  severe 
reaction  conditions.  ne»  materials  *or  coal 
liquefaction,  and  the  deactivation  and  attrition  of 
Co  Mo  catalyst  during  H coal  operations  Attention  is 
a'so  given  to  the  catalytic  liquefaction  of  coal,  the 
kinetics  of  coal  hydrodt.su  I f ur  t za  t ion  in  a batch 
reactor,  kinetics  and  solubility  of  hydrogen  in  coal 
liquefaction  reactions,  techniques  and  product 
distributions  related  to  short  contact  time  coal 
liquefaction,  the  reformation  of  inorganic 
particulates  suspended  In  coal  derived  1 quids  and 
1 mpr oved  sepa r a 1 1 on . the  coagu 1 a t i on  and  flltrati on  of 
solids  from  liquefied  coal  of  the  Synthoil  process, 
the  f 1 1 terabi I I ty  of  coal-derived  liquid,  the  analysis 
of  liquid  products  derived  from  coal  conversion 
processes,  and  the  separation  of  coal  liquids  from 
major  liquefaction  processes  into  meaningful 
Tract  Ions . 
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UTTL:  Clean  solid  and  liquid  fuels  from  coal 

Quarterly  Progress  Report.  Uul.  - Sep.  1977 
AUTH:  A/GARY.  J.  H. : B/COLUEN.  d.  0.;  C/BALDWIN.  R.; 

D/BAIN.  R.  L. ; E/DICKERHOOF.  0.  W. 
copp ■ Colorado  School  of  Mines.  Golden.  AVAIL. NTIS 
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HYDROCARBON  FUELS 

MINS:  / ENERGY  POLICY/  ENERGY  TECHNOLOGY/  LlOUIO 
CHROMATOGRAPHY 
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UTTL:  Synthetic  fuels  and  combustion 

AUTH:  A/LONGWELL.  J . P.  PAA  A/iEvxon  Research  and 
Engineering  Co. . Linden.  N.J.) 

Prcorcss  in  Energy  and  Combustion  Science,  vol.  3.  no. 
2.  1977.  p.  I27-13H 

MAJS:  /*C0AL  LIOUEFACTION/*FUEL  COMBUST  ION/ • POL LUT ION 
C0NTR0L/*StNTHETIC  fuels 

MINS  / CLEAN  ENERGV/  ENERGY  REQUIREMENTS/  ENERGY  TECfVfOLOGV 
/ RESEARCH  AND  DEVELOPMENT/  SOOT/  THERMODYNAMIC 
Err lu 1 ENCY/  TRANSPORTATION  ENERGY 

ABA:  S.D 

ARE:  The  term  synthetic  fuels  is  used  in  the  energy 

Industry  to  mean  fossil  fuels  produced  from  sources 
other  than  petroleum.  The  large  coal  resources  and 
their  extensive  occurrence  throughout  the  world 
suggest  that  coal  liquefaction  will  In  time  be  the 
major  source  of  liquid  fuels.  Emphasis  is  placed  on 
conversion  of  coal  to  liquid  fuels  for  transpor tat  ion 
use  Transportation  fuel  requ irements  ano  solution  to 
combustion  problems  in  automatlve  systems  are 
discussed.  Future  work  should  focus  on  improvement  In 
the  ability  of  aircraft  engines  to  burn  highly 
aromatic  fuels  with  a wide  boiling  range  and  on 
research  Into  the  chemistry  of  soot  formation  and 
burnout  along  with  the  mechanics  of  reactive  flows 
Involving  h tgh - mo lecu * ar- we < ght  liquids  and  vapors  and 
soct . 
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UTTL:  Nondestruct Ive  evaluation  needs  for  coal  liquefaction 

AUTH:  A/KUPPERMAN.  0.  S. 

CORP:  Arqorne  National  Lab  . III.  AVAIL. NTIS  SAP  MC 
A03/MF  A01 

MAJS:  /*C0AL  LIOUEFACT I0N/-C0PR0SI0N  PREVENTION/* 
NONDESTRUCTIVE  TESTS/  PRODUCTION  ENGINEERING 

MINS:  / CORROSION  TESTS/  ENERGY  POLICY/  ENERGY  TECHNOLOGY/ 
QUALITY  CONTROL/  SLURRIES 

ABA:  ERA 

ABS:  Nondestructive  evaluation  was  highly  rated  In 

importance  as  a way  to  help  alleviate  problems  In 
coa 1 -conversi on  systems.  The  primary  problems  were 
associated  with  highly  erosive  and  Corrosive  slurries 
being  transferred  throughout  the  coal -conversion 
process.  Appl i cable  NDE  techniques  for  both  preserviee 
and  in-service  Inspection  include  ni gh - temperature 
ultrasonics,  acoustic  emission,  radiography.  acowMtlc 
holography,  and  ultrasonic  spectroscopy. 
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In;  coal  processing  technology  Volume  3.  (A78-43403 
19-44)  New  York.  American  Institute-  of  Chemical 
Engineers.  1977.  P 122  126. 

ABS  Online  oasis  of  an  evaluation  of  the  data  obtained  In 
the  d* lot  p lant  experiment  of  an  American  company.  It 
the  P' '“I  P M | | | bc  difficult  to  convert  coal 

Uncr^slro^  tre  Cna,  0.1  Energy  Development  process 
?nlo  a let  fuel  having  all  me  proper- 1 ics  of  me 
present  Mil -T-5624K  spec  I f icatlon  lor  grade  JP  ;S  f ue  I . 
ThS£  properties  MUCH  -Ml  not  bo  acc«Pt-0  * °r  . 

•loo  boiling  range  fuel,  having  an  cod  P“'nt  ' 

oravltv  viscosity,  and  smoke  point  on  a 

2Sa  aromatic  level.  Development  -ork  on  ret,n'"2  C°a' 
syncrudes  should  bo  conducted  to  Improve  process 
. , ,ht  or l cr(lHJ | cj  also  Include  th* 

0*ve*opmen« Tof *ca yst  s**!  hat  are  resistant  *o  those 

compounds  m coal  syncrudes  “h' c Vll , i ^ me  I s^  d!r  ,.c 
deactivation  Both  high  end  lo-  aromatic  fuels  derlvec 

from  Utah  and  Western  Kentucky  coals  had  accepted  e 
storage  and  thermal  oxidation  stability. 
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UTTL:  Ana  ly  * I nq  Mould  products  derived  Mom  coal  conversion 

AUTH-  A/DOOLEY5  J.  E.;  B/THOMPS0N.  C.  d.  PAA  B/IU.S. 

Department  of  Energy.  Bartlesville  Energy  Research 
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In:  liquid  fuels  from  coal;  Proceedings  of the 
Symposium.  San  Francisco.  Calif..  August  29  - Septet,  ber 
3 1976.  (A78-26S76  09-44)  New  York.  Academic  Press. 

Inc. . 1977.  p.  221  231. 

ABA:  (Author) 

ABS:  Coal  derived  liquids  were  characterized  by  means  of 

separation  techniques  such  as  distillation,  gradient 
elution  chromatography,  acid  and  base  extractions,  and 
gel  permeation  chromatography  I GPC I followed  by 
Instrumental  analyses  such  as  mass  spectrometry  and 
nuclear  magnetic  resonance  spectrometry.  Samples  from 
the  COED  and  SYNTHD1L  liquefaction  processes  were 
studied.  Results  show  liquids  are  amenable  to  the 
character izat Ion  procedure  and  provide  basic  data  that 
should  be  useful  *n  formulating  refining  processes  for 
these  materials  The  procedure  provides  considerable 
detail  In  the  analysis  and  relates  chain  carbons, 
naphthenic  ring  carbons,  and  aromatic  ring  carbons  to 
established  GPC-mass  spectral  correlations. 
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UTiL:  Gas  turbine  engine  fuel  from  synthetic  crude 
AUTM  A/EISIN.  f . S.;  B/TJCfc.  d.  0.  P*A.  B/lSontecn. 

Inc..  Marcus  Hook.  Pa . I 

In;  Coal  processing  technology  Volime  3.  IA78-43403 
19-44)  New  York.  American  Institute  of  Chemical 
Engineers.  1977.  p IIS  121. 

ABA:  6.1. 

ABS:  In  «n  effort  to  expand  the  domestic  supply  base  for 

liquid  fuel,  t program  was  Initialed  to  evaluate  the 
Suitability  of  synthetic  fuels  llrom  coal,  ml  shale, 
an.t  tar  sor.rtsl  lor  OOP  needs  lr>  this  connection  a 
cent r set  was  awarded  to  an  American  corp.n.y  tu  produce 
jet  fuel  from  coal  (ler'.f  J Synthetic  cr-i.»-  oil  The 
oO)octlve  was  to  proviri*-  OP  ?•  typo  let  fuel  samples 
for  testing  In  the  first  phase  of  tne  proit-ct  four 
10  gal  lots  of  jet  fui-l  were  Prepared  from  coal 
S-,  r.crude  During  the  second  phsse  290  ya  I wore 
produced  of  one  of  the  fuels  The  Invest >yat ion  shows 
that  gas  turpine  engine  fuels  having  2 29  vol  % 
aronattes.  which  meet  most  current  JP-S 
specifications,  can  be  produc  c-d  from  the  con  I 
syncrudes  tested.  Severe  hydrogenation  condition*  »r« 
required  to  reduce  the  aronatlc  ccnle-nt  of  the  coal 
syncrude  kerosine  fraction  ti*  20  25  vol  V in  one 
stage.  Meeting  the  current  JP  5 po*nt 

soec i f i cat  ion  will  be  olfficult  f or  coa I - dor  I ved  fuels 
wttn  aromatics  greater  than  20  vol  X or  so 

7BV218I0  1977  1SS  00  TP360  073  1977  338.4766266  LC* 

78  301762 

UTTL:  Potential  env i ronmentr I impacts  from  the  production  of 
synthetic  fuels  from  coal  / Environment  Directorate. 
Organization  for  Economic  Cooperation  and  Development. 

J Environment  Directorate. 

Organisation  for  Economic  Co-operation  and 
Development.  Paris  : i»4  p.  : dlagrs.  : 30  cm. 

Cover  title.  Bibliography:  p 54. 

LC  Synthetic  fuel.  Coal  liquefaction.  Coal 
gas*  f Icat Ion. 

MAIN- C0RP  IRACE-TITf  CATlG  BY-LC 
/ / Pubi  In  FRANCE 


78426583  ISSUE  3 PAGE  1604  CATEGORY  44 
77/00/00  14  PAGES  UNCLASSIFIED  DOCUMENT 
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■ajs:  /•catalytic  activity/'COal  liouefacti on/ * desulfur  12 i no 

/•HYDROGENATION 

MINS:  / BITUMENS/  CATALYSTS/  CHEMICAL  REACTORS/  ENERGY 
TECHNOLOGY 
ABA:  (Author) 

ABS : High  sulfur  bituminous  coal  <s  liquefied  ana 

desulfurized  by  hydrotreating  with  syngas  at  3.000  pal 
In  the  presence  of  added  water,  vehicle,  and  catalyst  - 
Cobalt  molybdate  catalyst  Impregnated  with  alkali 
metal  compounds,  such  as  potassium  carbonate,  sodium 
carbonate,  and  potassium  acetate  exhibited  good 
activities  for  liquefaction  and  desulfur  ration.  High 
coal  conversions  and  oil  yields  can  be  obtained  in  the 
temperature  range  of  400  to  450  C.  and  the  asphaltene 
and  the  sulfur  contents  of  the  oil  products  are 
comparable  to  that  obtained  In  coal  liquefaction  using 
pure  hydrogen  and  cobalt  molybdate  under  similar 
conditions.  Further  improvements  *n  the  oil  quality 
could  be  attained  unoer  more  severe  conditions  at  450 
C and  Increased  reaction  time,  but  both  syngas  usage 
and  hydrogen  usage  would  increase  substantially. 
Catalytic  coal  liquefaction  using  syngas  gives  an 
Improved  thermal  efficiency  and  reduces  the  capital 
and  operating  costs  by  eliminating  shift  Converter* 
and  purifying  systems  need  for  the  liquefaction 
process  usina  hydrogen. 
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High  pressure  liquid  erv  om-ategrerhy  ihplC)  pro.  mi  a 
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I'cuefaction  process.  This  technique  offers  'he 
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■>th  re.ative  ease  al'  wing  for  positive 

'c*t'or’  °*  various  components  by  other 

methods,  eg.,  mfrarea  and  ultraviolet  spec t rovcooy 
The  feasibility  of  using  HPLC  to  character  1 solvents 
used  n the  Solvent  Refined  Coal  1 SRC  I p.  ocets  ?* 
reported  The  effects  of  catalyt.c  agent srano !y  . 
commercial  Co-Mo-Al  catalyst;  a coal  miner* j"* iron* 
pyrite.  coal  ash . and  actual  mineral  rtsOu'  from  an 
SRC  process  on  twelve  constituents  of  j.  coa 1 ucr 
solvent,  creosote  oil  - Is  monitored  using  hplC. 
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flC.d alternative  source  of  energy,  theoretical 
arguments  and  basic  o {^"e!  Iractt SIT  of  °!  IQu'O  fu*J 
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under  supercritical  stale  c h c„  institution  of 
t n vest  i gat  Ions  regarding  th  the  critical  --tele 

ccal  are  described  end  - is 

behavior  ol  various  - the  possibility  of  * 

presented  »n  Oetai  ' J lr,e  live  basic  steps  of  the 
liquid  phase  oocurren  • (|ad  |(slsol  the 

new  process  are  out  1 I “•<  ■ ' ' and  p<,rt  I cu  I ar  I y It* 

advantages  of  th|*  ”**  „ietho<j  of  I ittu'd  extraction 

advantages  over  the  IOns  of  trifc  method  are 

are  included.  Other  applications  o 

briefly  surveyed. 
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(Pittsburgh  Sea— I and  H Coal  II  I lino is  No.  bl 
processes  were  fractionated  by  solvent  olfaction  into 
oils  and  resins,  aspha  I tones  . preyspha  1 1 me  s . and 
mineral  solids  for  adsoiptton.  f-ltral'on.  surface 
tension,  and  viscosity  measurement s . Suspended  solids 
In  liquefied  coal  range  In  si  ye  fro—  less  than  O C5 
microns  to  greater  than  I microns.  The  specific 
resistance  of  filter  cafes  varies  as  an  inverse 
function  of  the  number  average  particle  slit-  At 
temperatures  below  200  C.  the  H-Coal  filtci  case 
compressibility  was  0.36.  The  specific  filtration 
resistance  is  temperature  dependent  above  200  C.  being 
from  50  to  100  percent  higher  at  232  C than  at  *77  C. 
Surface  tension  and  reduced  viscosity  data  for  Oils, 
resins,  and  asphaltenes  In  tetralln  indicate 
I nt ermo lecular  association  and  colloid  — *Cc I 1 1 yat ion . 
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ABS.  Pesearch  being  done  with  the  goal  of  producing  an 
environment!! ly  acceptable  Fuel  From  co* ! is 
disclosed.  This  Fuel  may  be  either  solid  or  liquid, 
depending  upon  processing  conditions  and  operational 
mode  chosen.  An  ash  -coma  tni  ng  low  sulfur.  low 
nitrogen  Fuel  that  may  be  burned  In  nea  ana  eaisting 
power  generating  Facilities  is  the  primary  objective, 
while  the  production  oF  a su 1 tabic  refinery  feedstock 
is  siconoary.  The  worK  scope  covers  sulfur  removal 
using  nacent  hydrogen  in  a bench  scale  pilot  plant, 
cftalytic  hydrodeni  trogenat  ion  of  coal  -derurd 
liquids.  Improved  solid-liquid  separation 
character  I st  ics  For  coal  liquids  and  inprovc-d  analysis 
techniques  for  sulfur,  nitrogen  and  char ac t or  1 s t I c 
compounds  Found  In  coal  liquids.  The  process  under 
development  uses  conventional  chemical  engineering 
equipment  ar<j  qoes  not  entail  the  consumption  c'  pure 
hydrogen  in  the  initial  I iquefact I on/oesu I F ur 1 tat  ion 
step.  This  process  will  ultimately  allow  greater 
utilization  of  cur  Fossil  Fuels  without  oetor 1 orat 1 ng 
the  environment  by  the  emission  of  pollutants. 
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STORAGE  TANKS 

ASA  G.R 

ABS:  The  coal  liquefaction  processes  are  examined.  tewing 

into  account  the  M coal  process,  solvent  refined  coal, 
the  EXXON  donor  solvent  process,  and  the  Coa 1 c on 
process.  Potential  problem  areas  in  synthetic  Fuel 
utilization  are  considered  along  with  power  station 
retrofitting  requ 1 rements . A descript'on  of  fuel 
handling  and  storage  eauipment  is  presented  end  *n 
investigation  is  conoucted  concerning  tne  potential 
market  For  synthetic  boiler  fuels. 
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MINS:  / DOMESTIC  ENERGY/  ENERGY  CONSERVATION/  ENERGY 
TECHNOLOGY/  HYDROGENATION/  PRESSURE  EFFECTS/ 

TEMPERATURE  EFFECTS 

ABA.  B.J. 

ABS.  COSTEAM  is  a process  under  development  at  the 
Pittsburgh  Energy  Research  Center  of  ER0A  For 
converting  lignite  to  a low-sulfur,  low-esn  industrial 
Fuel  oil.  The  rame  cores  From  the  use  of  carbon 
monoxide  (C0l  and  steam,  which  react  with  the  lignite 
and  convert  It  to  an  oil.  This  paper  reports  on 
research  carried  out  on  tne  substitution  of  syntnee'm 
gas  (a  mixture  of  carbon  monoxide  and  hydrogenj  for 
caroon  monoxide  because  of  Its  lower  cost,  and  tne 
achievement  of  a product  of  improved  fluidity  that 
could  also  be  used  as  a slurry  vehicle  for  pumping  the 
coal  into  the  high  pressure  hydrogenation  unit. 
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A method  has  been  developed  to  calculate  the 
efficiency  of  coal  liquefaction,  based  on  various  coal 
ranks  The  assumption  Is  fade  that  the  service 
requirement  (both  enthalpy  and  hydrogenl  is  provided 
from  the  same  rank  of  coal  when  it  Is  being  converted 
to  transportation  fuel  or  specialty  oils.  Results  for 
most  coals  indicate  that  In  order  to  upgrade  coal  to 
fuels  of  H/C  * 2.  tha  actual  fraction  of  coal  used  for 
liquefaction  is  about  35- 45 A. 
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S:  / ENERGY  CONVERSION  EFFICIENCY/  ENGINE  0ES1GN/  STEAM 
TURBINES 

?,R,s  pointed  oot  that  gas  turbines  operating  on  oil 
or  natural  gas  foals  and  integrated  mlth  recovery 

Steam  cyclas  have  tne  highest  conversion  efficiencies 
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combined  cycles  can  have  an  Liquid  fuels 
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Asn-form.ng  trace  ^ tor^Tne  I .quid  fuel* 

and  physic.  prop^t.eS|  ^ a|4&  a,ven  to  gas  fuel* 

frimc^nd  coa.  based  solid  fuels  integrated  -itn 
combined  cycles. 
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A8S : The  physical  properties  and  chemical  composition*  of 

three  coal  liquids  ISRC.  M-Coal . and  Syntholll  uere 
determined.  Coal  llQuids  contain  less  nyoroqcn  16-8  et 
X vs  about  IT  at  XI  tnuh  petroleum  furls  or  res.dua. 
ahereas  their  concentrations  of  nitrogen  and  o*y gen 
are  considerably  higher.  The  aromaticities  of  coal 
liquids  are  much  greater  (60-75  vs  20-3S  atom  X 
aromatic  carpon)  than  petroleum  residua,  they  also 
have  very  high  concentrat Ions  of  asphaltenes.  The 
detailed  molecular  composition*  .era  analyzed  by 

gradient  elution  chroma  tography . inyi  v^mmu 
certain  physical  and  chemical  properties  -ill  oe 
required  to  upgrade  coal  liquids  for  use  as  gas 
turbine  fuels. 
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tpansfopmations/  surface  REACTIONS/  temperature 
EFFECTS 

I Author  | 

Trim  rate  of  dissolution  of  coal  m veh.de  vo'vrnt  IS 
of  primary  importarce  in  coal  conversion  procostes  in 
this  study,  dissolution  of  individual  coal  particles 
ts  followed  using  photo  icroscop,  m » scouence  o- 
batch  e Mper  iirent s At  3SO  C.  coat  particle-,  are 
observed  to  disintegrate  ln*o  smaller  units  Effect* 
of  temperature,  gas  phase  conposition.  ard  solvent 
hyoregen  donor  activity  on  the  e.tent  of  rarticle 
pr»«i.up  a'O  studied.  Providing  Sufficient  h>u.  oqcn  is 
available,  the  process  o»  d> s >n*egrat ion  is  observed 
to  occur  very  rapidly.  with  tbe  qualitative  appearance 
of  a fluid-spllo  surface  reaction  having  a high 
activation  energy  Implications  of  this  evidence  ara 
discussed  and  interpreted  ir.  lignt  of  previous 
i nvest i gat *ons  of  coal  Oisso’ution. 
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psig  flow  severity),  am'  2200  pslg  (high  severity). 
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report'*  objective  I*  not  to  evaluate  me  Industry'* 
past  performance  but.  rather,  to  gauge  It*  potential 
tor  workable  competition  In  the  absence  of  price 
regulation  In  the  future. 
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Me*  I co  to  produce  250  LTCfo  of  pipeline  qu.i  I 1 1 y gas 
ISNG)  using  tne  Geriran  lurgi  process  is  discussed.  The 
SNG  will  be  commingled  with  natural  gas  in  exist. ng 
pipelines  for  delivery  to  southern  California  and  the 
Midwest.  Cost  of  the  pl.mt  is  figured  at  more  than 
Si  4 billion  m January  1978  dollars  with  a current 
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Plant  Startup  Is  now  scheduled  for  1984 
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The  transportation,  storage,  and  use  of  natural  gas  in  liquefied  form 
involves  a number  of  potential  hazards,  many  of  which  are  not  yet  i sell 
understood.  We  are  currently  working  to  Identify;  these  potential  safety 
problems,  to  quantify  their  effects  both  by  field  experiments  and  by 
computer  modeling,  and  eventually  to  help  formulate  guidelines  to 
make  the  use  of  liquefied  natural  gas  safe.  Our  recently  developed 
calculattonal  models  hose  provided  mh  Insights  into  the  basic 
mechanism  of  detonation. 
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a national  transition  strategy  Tneu.  one  such 
strategy  is  offered.  Its  technological  building  clocks 
are  described  in  terms  of  both  energy  use  and  energy 
supply.  Tne  strategy  Itself  is  then  sketched  at  f de- 
pot .its  in  Its  inple-rentat  ion;  (I,  initiation.  < 2 f 
early  transition.  |3)  late  trails  1 1 1 on . and  (4, 
completion  Thc  transition  is  assumed  to  evolve  from  a 
heavily  natural  gas  - dooendent  energy  economy.  It  the-r 
proceeds  through  its  transition  toward  a balarced. 
hybrid  energy  system  consisting  of  both  centralized 
ana  dispersed  energy  supply  technologies  supplying 
hydrogen  and  electricity  from  solar  anargy.  Related 
1 nst  I tut  tonal  . anvl  romwots I «no  economic  factors  are 
examined  briefly. 
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In  order  to  develop  an  initial  estimate  of  the 
potential  compe t i t 1 veness  of  low- temperature  (45  to 
100  Cl  geothermal  resoui ces  on  the  Atlantic  Coastal 
Plain,  available  energy  price  projections  are  reviewed 
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Unique  helium  resources  are  wasting:  A new 

conservation  policy  to  needed 

General  Accenting  Oil  He.  Washington.  0.  C.  CSS;  ( 
Energy  and  Minerals  Dlv.)  Avail. NTIS  SAP:  HC 
A06/MF  A01 

/•CONGRESSIONAL  REPORTS/- ENERGY  CONSC RVA T IfM/ • I NC RUY 
POLICY/*  HE  L 1UM/  • N A I URA  L GAS/  • RE  SOURCES  MAN/.  Cl  l/l  N T 
/ DEMAND  ( ECONOMICS )/  ECONOMIC  ANALYSIS/  ENERGY 
TECHNOLOGY/  FULL  CONSULT  ION/  GAS  RECOVERY,  MATERIALS 
RECOVERY/  NATURAL  GAS/  TECHNOLOGICAL  FORLCAST I bu/ 

WASTE  UTILIZATION 
GRA 

The  loss  Of  helium  through  the  use  of  natural  gas.  Its 
most  economical  source.  Is  considered  Available 
alternatives  to  conserve  helium  are  discussed. 
Continuing  Investment  in  helium  dependent  . energy 
related  technologies  is  predicted  to  sharp | y im.rc.isc 
demand  af  tei  the  year  2100.  The  present  hel  ruer  program 
Is  shown  to  be  Inadequate  and  In  need  of  Congressional 
legislation  to  establish  Federal  responsibility  for 
Conserving  fie  I i urn  for  national  needs. 
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UTTL:  The  advance  of  natural  gas  - - - historical  demand 
I ncreases 

AUTH:  A/TCMANCFF.  M.  PAA:  A/(Gaz  de  France.  Paris,  France) 
Revue  de  1'Energle.  vol . 30.  Aug. -Sept.  1979.  p. 
685-695.  In  English  and  French. 

MAJS:  /• INDUSTRIAL  ENERGY/* 1 1 QUEF 1 ED  NATURAL  GAS/*NATURAL 


MINS:  / ENERGY  .o.S  MlllcU-  cl.CRw.1  U,'  iVjlvJl/  FORECASTING/ 
FRANC1./  •AP..L'-  I DAT- i 
ABA:  B.J. 

ABS:  De ve  1 op'.ksr. t in  tr-  Lumpean  natural  gas  Industry  over 

the  De  .t  20  yeai  s are  reviewed  .i th  part icular 
reference  to  the  French  situation.  Various  aspects  of 
natural  g3s  production  are  reviewed,  with  er.phasis  on 
gas  reserves  and  traosportat loo  of  liquefied  gas.  The 
enormous  future  potential  of  natural  gas  >s 
emphast  teJ. 
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UTTL:  Ma  thema  t i ca I models  oF  direct  Initiation  of  unconftned 
gas  phase  detonations  •••  hazards  of  LNG/eir  clouds 
from  spills 

AUTH:  A/BONI.  A.  A ; B/WIlSON.  C.  W PAA:  B/(Sclencc 
Applications.  Inc.,  la  jolla.  Calif.) 

American  Institute  of  Aeronautics  and  Astronautics. 
Aerospace  Sciences  Meeting.  17th.  New  Orleans  La 
dan.  15-17.  1979.  6 p. 

MAJS:  /'DETONATION  WA VE S/ • L lOoE F I EO  NATURAL  GAS/* l I0UI0 - GAS 
MIXTURES/'RANKINE -HUGONIOT  RELAT I ON/ 'STOICHIOMETRY 

MINS:  / AMBIENT  TEMPERATURE/  BINARY  MIXTURES/  CHEMICAL 

EQUILIBRIUM/  FUEL-AIR  RATIO/  HYOROCAREON  COMBUSTION/ 
SAFETY/  SHOCK  WAVE  PROPAGATION 

ABA:  (Author) 

ABS:  Previous  worst-case  analyses  have  shown  that  the 

threshold  For  unconftned  detonation  of  LNG/alr  clouds 
was  attainable  under  cei  tain  idealized  circumstances. 
Here  the  analyses  are  extended  to  more  realistic 
s t nations  to  assess  the  implications  of  thva 
wo"® t -case  results  with  respect  to  the  adulation 
potential  of  natural  gas/air  clouds  resulting  f roa 
accidental  spills  of  liquefied  natural  gas  (LNGI  Wo 
examine  the  effects  of  three  distinct  deviations  from 
the  worst  ca.e  on  the  threshold  for  unconfined 
detonation.  All  three  of  these  - cloud 
I rhcrogerie i t i es . Cloud  temperature  variations,  and 
non  idea  I sources  are  shown  to  significantly  Increase 
this  threshold. 
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UTTL.  late  dlegenettc  Indicators  of  burled  oil  ana  gas.  2: 
Direct  cetect ion  experiment  at  Cement  and  Gar/a 
fields.  Oklahoma  and  Te«as.  using  enhanced  LANDSAT  t 
and  2 t mages 

AUTH:  A , DO’iCV  AN . T.  J ; 3/TLRMAIN.  p.  A.:  C/HCNR  i . V E. 

PAT:  C/Prlncioal  Investigators 
CORP  Geological  Survey.  Denver.  Colo.  AVAIL  NTIS  SAP: 

HC  A03/VE  AC 1 

Sponsored  by  NASA  Oi  igtnal  contains  color  imagery. 
Original  photography  may  be  purchased  from  the  EPOS 
Data  Center.  Sioux  F.r.  Is.  S.  0 S7U-M  IITS 
MAJS:  /'CRUDE  OIL/'GPCU.C  IPUTM/ 'HvCBO. ARSONS/  NATURAL  GAS/* 
OIL  E ! E LDS/ "OKlAHOVA/ • M CkS/ ' EEEetGE,  -TEXAS 
MINS:  / EARTH  RESOURCES  PROGRAM/  IRON/  MAPPING/  SANDSTONES 
ABS:  The  author  has  identiit'-d  the  following  significant 

resu’ts  The  Cement  oil  field.  Ok  I ahor.i  xai  a test 
site  for  an  experiment  designed  to  evaluate  lANDsAT's 
capability  to  detect  or.  alteration  zone  .r  surface 
rc-cks  caused  by  hydrocarbon  r croseepagc . t oss  o»  iron 
aro  imm-gnat  tor.  of  srr.c'stcne  by  carbonate  cetrem  s and 
reo  I acofent  of  gypsum  by  caldte  »er  e the  major 
alteration  phenomena  at  Cement.  The  bedrock 
alterations  were  partially  masked  by  unaltered 
overlying  beds,  thick  soils,  and  dense  natural  and 
cultivated  vegetation.  Interpreters . biased  by 
detailed  ground  truth,  war*  able  to  map  the  alteration 
zcr.e  subjectively  using  a magnified,  filtered,  and 
sinusoidally  stretched  LANDSAT  composite  image,  other 
t nterpreter s.  unbiased  by  ground  truth  data,  could  not 
duplicate  that  interpretation 
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UTTL:  Enhanced  recovery  of  unconventional  gas  The 
Methodology,  volume  3 
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MINS:  / AOUHERS/  COAL/  ECONOMIC  ANALYSIS/  MATHEMATICAL 
MODELS/  METHODOLOGY/  PRODUCTION  ENGINELRINg/ 
RECLAMATION/  SANDS/  SHALES 

ABA:  Author  (DOE  I 

ABS  Th#  methodology  Is  described  on  the  analytic  approach, 
estimated  natural  gas  production,  recovery  from  tight 
gas  sands,  recovery  from  Devonian  shales,  recovery 
from  coal  seams,  and  recovery  from  geopressured 
•Out  fers . 
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UTTL:  Electricity  In  lieu  of  natural  gas  and  oil  for 

Industrial  thermal  eneroy:  A preliminary  survey 

AUTH:  A/TALLACKSON.  j.  R. 

CORP:  Oak  Ridge  National  Lab..  Tenn.  AVAIL. NTIS  SAP  MC 
A07/MF  AOI 

MAJS:  /-CRUDE  OII/'ElECTRICITY/'ENEBGY  POLICY/* INDUSTRIAL 
ENERGY/ 'NATURAL  GAS/ ' TNt Rt'AL  ENERGY 

MINS:  / BOILERS/  COAL  UTILIZATION/  COS*  ANALYSIS/  ECONOMIC 
IMPACT/  ENERGY  CONSERVE  T I ON/  HEAT  PUMPS/  NUCLEAR 
FISSION/  RESOURCE  ALIOCATION/  SOUAL  FAC.'ORS/ 

UTILITIES 

ABA  DOE 

ABS:  The  capability  of  the  process  industries  to  substitute 

ut i I i ty- generated  electricity  fo>  natural  oas  and  oil 
is  assessed  It  is  conciuded  that  the  c«  st>r.Q 
technology  will  permit  subst * tut  ten  of  e'ectricity  for 
appro* 1 ma t e I y 75A  of  the  natural  gas  and  petroleum  now 
bemg  consumed  by  Industrial  processors  Process  steam 
generation,  representing  40X  of  its  energy  usage, 
offers  the  best  near-term  potential  for  conversion  to 
electricity.  Electric  bolters  and  energy  costs  for 
steam  are  b-iefly  discussed  Electrically  driven  neat 
pumps  are  considered  as  a pesstDle  n«tr,od  to  save 
additional  low-grade  energ,  . Electrical  reheating  at 
high  temperatures  in  thu  primary  metals  sector  will  be 
in  effective  way  to  conserve  gas  and  oil.  A wholesale 
shift  by  industry  to  electricity  to  replace  gas  and 
oil  will  produce  impacts  on  the  public  utilities.  The 

principal  bar  to  large-scale  electrical  substitution 
is  economics,  not  technology. 
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UTTL:  Lio'iefted  natural  gas  Safety,  siting,  end  policy 
concerns  -*-  congressional  reports 
CORP:  Committee  on  Commerce.  Science,  and  Tran<por tat  ion  lu. 
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Washington  GP0  Rept . for  Conm.  on  Commerce.  Scl.. 
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MINS:  / ENERGY  STORAGE/  ENVIRONMENT  EFFECTS/  MANUFACTURING/ 

materials  handling/  safety  management 

ABA  M.M  M. 

ABS:  The  policy  concerns  associated  witn  liquid  natural  gas 

(LNGI  Import  Industry  ara  discussed  as  well  as  the 
Issues  associated  with  iNG  safety,  siting,  and 
ragulatory  factors. 


205 


79ASI963  ISSUE  23  PAGE  434a  CATEGORY  37 
79/00/00  7 PACES  UNCLASSIFIED  DOCUMENT 
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systems 
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Corporate  Technology  Center.  Bloomington.  Minn.  I 
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Conference.  14th.  Boston.  Mass  . August  S-10.  1979. 
Proceedings  Volume  2 IA79-51726  23-441  Washington, 

D C-.  American  Chemical  Society.  1979.  p 1699-1705. 
Research  supported  by  the  Gas  Research  Institute. 

MAJS:  /‘COMPUTERISED  S IMuiAT ICN/‘C00l I nG  SYSTEMS/ • DOME  ST  1C 
ENERGY/ 'GASEOUS  FUE  LS/‘HEAT  PUMPS 

Ulus  / COMPRESSORS/  COST  E F f EC T I VENf SS/  DESIGN  ANALYSIS/ 

ENERGY  CONSUMPTION/  ENERGY  T £l  ENCY  ?"s£aCE 

EXCHANGERS/  NA1URAI  GAS/  POWER  EfFICIENCY/  SPACE 

HEAIING  IBUILDINUSI 

Ibs  ThI  energy  perfornmee  of  gas-<lred  heat  pomps  for 
residence^  1 been  comput  .r  - el  mu  1 -ted  and  the 
influence  of  the  major  .actors  nfl1t  h.s  b.en 

studied  by  analyzing  operation  o»  various  *VS«^"V 
conf  iguratlons.  The  physical  eU*ents  and  assumption* 
used  in  the  simulation  model.  Including  '"O'"*  *"d 
compressor  performance  vs.  spev-a  and/or  t"™**  * 
conditions,  ant.  waste-heat  recovery  a'e  °*f*"'t'*‘' 
detail.  Consideration  is  given  to  such  factors  as 
engine  site,  engine  efficiency,  compressor  •fflcl.ncy. 
electric  consumfit Ion . mede  of  operation,  climate, 
refrigerant  circuit  features,  cycling  and  crankcase 
lo««.fc  . etc.  whltn  can  affect  efficiency  and  operating 
e°;ts  of  a system  consisting  of  an  Interna,  comoust  on 
any i ns  coupled  to  a Rankin  cycle  refrigerant  circuit. 

I heat  recovery  unit,  and  a gas- fired  .u.lllary 
furnace. 


NATURAL  GAS  AND  NATIONAL  POLICY,  by  Harvey  A.  Proctor 

Public  Utilities  Fortnightly,  vol.  102,  no.  8, 

October  1978,  p.  lt>-l6 

I I 


» 


79N304OG.  ISSUE  21  PAGE  2797  CATEGORY  2tt  RPT « : 

0CE/EIA-0I0J/4  TM/E S/78  17  78/09/14  1 14  PAulS 

UNC l AS'- 1 f I ED  DOCUMENT 

UTTL:  Oil  and  gas  supply  Curves  for  the  administrator'-* 
annual  report 
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PPOfllt  ME  I HOD  I FORECASTING! 

MINS:  / DATA  BASIS/  MATHEMATICAL  MODELS/  NATURAL  GAS/ 
PETROLEUM  PRODUCTS 

ABA:  DOE 

ABS:  Regional  sui-ply  curves  are  presented  fur  Crude  o.  1 

natural  gas.  and  natural  gas  liquids  for  th<  years  o f 
1 9B5  and  I9‘0  These  curves  are  general ed  py  U3t 1 s Oil 
and  Ga--  Monel  and  are  part  of  the  database  for  P.ES.  e 
static  equilibrium  model.  The  PIES  System  Integrates 
supply  and  (Vmand  and  other  factors  In  energy  .-mirhots 
for  earn  region  and  for  several  categories  of  product. 
The  supply  Projections  are  based  on  economic  and 
engineering  factors  which  effect  oil  and  gas  supply 
decisions.  The  DOE  model  proouces  a supply  forecast 
for  crude  oil.  assoc  I a t ed -dl sso I ved  natural  gas.  and 
associated  natural  gas  liquids  production  «hich 
consists  of  a fifteen  year  production  series  based  on 
an  assumed  nc»  oil  price  trajectory.  The  DOC  gas  model 
likewise  produces  a fifteen  year  production  forecast 
of  non- associ ated  natural  gas  and  natural  gas  liquid* 
bated  on  an  assumed  trajectory  for  n«.  natural  gas 
price*.  The  oil  and  gas  mod# ling  system  then  comolne* 
several  oil  and  gas  case*  to  produce  a supply  curve 

for  a given  year. 


THE  PFKF0RMANCE  OF  ELECTRIC  AND  NATURAL  GAS  UTILITY 
EQUITIES,  by  Albert  J.  Fredman  and  Rodha  M.  Sharma 

Public  Utilities  Fortnightly,  vol.  102,  no.  8, 
October  19/8;  p.  22-27 
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UTT L : Cold  energy liquefied  natural  gas  evaporation 

energy  utilization 

AUTH:  A/WEbfR.  0.  PAA  A/ ( Gut ehof fnungsnue t 1 e SterWrade 
AG.  Oberhausen.  west  Germany) 

Energle.  vol.  30.  July  1978.  p 236  241.  In  German. 
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ABA:  ML 

ABS  A procedure  For  obtaining  lo«-cost  electricity  Dy 

using  evaporated  LNG  to  drive  gas  turbines  In  a closed 
process  Is  proposed.  Tr.e  gas  turbine  in  conjunction 
with  a diesel  motor  would  be  located  at  an  LNG 
terminal  and  Is  thought  to  be  capable  oF  providing  211 
Mw  at  an  efficiency  of  60X.  The  con-ponents  and  the 
circulation  scheme  of  the  proposed  gas  turDtne  are 
considered  and  character i st i cs  of  existing  gas 
turbines.  LNG  terminals.  LNG  evaporation,  and  cost 
estimates  are  explained 
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UTTL:  Research  In  a pr e - vapor i zat i on  combustion  chamber  on 
natural  gas  in  liquid  and  gaseous  states 
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Centre  Univcrsitaire,  Va  1 enc  > t-nm-s  . No-d  Fraricei  . 
B/iEcole  Nationale  Pol y techn • que . Algiers.  Algeria) 

L ‘ Aeronaut t Oue  et  I ' Astf onaut Iquc . n o 69.  1978.  p. 
57-77  In  french. 
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fluid  storage/  enthalpy/  fuel  consumption/  heat 

BALANCE/  HEAT  EXCHANGERS/  PHASE  DIAGRAMS/  test  STANDS 

ABA:  0 M W. 

ABS:  Phase  diagrams  derived  from  pre-vapor izat Ion 

combustion  Chamber  observations  are  presented  to 
supoort  the  contention  that  LNG  o liquid  rtethane 
could  be  employed  as  reliably  as  LH2  In  aircraft  Fuel 
It  is  noted  that  LNG  can  be  burned  as  effectively  as 
natural  gas  In  gaseous  Form,  and  can  a 1 so  bo  used  to 
start  gas  Jet  turbines  and  increase  overall  puw<r  by 
bypassing  the  heat  exchanger  Tha  cryogenic  circuitry 
involved  in  aircraft  applications  is  reviewed  It  is 
also  pointed  out  that  LNG  can  be  used  more  safely  than 
LH2 
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ABS  The  Midterm  Oil  and  Gas  Supply  Modeling  System  is  a 
computer  based  model  which  projects  domestic  oil  and 
natural  gas  production  for  15  years  based  on  economic 
and  engineering  factors  which  effect  oil  and  gas 
supply  The  regional  oil  and  gas  supply  curves 
developed  are  input  to  the  Project  Independence 
Evaluation  System  Tne  Oil  Supply  Model  consist 
primarily  of  three  Interconnected  submodels  a 
drilling  sutwnodel.  a resource  submodel,  and  an 
economic  submodel.  Also  included  In  the  Modeling 
System  is  a financial  model  which  tabulates  oetailed 
costs  and  revenue  information  calculated  from  the 
minimum  acceptable  price  model  Into  regional  income 
statements  and  selacted  balance  sneat  items  for  the 
oil  end  ga s producing  industry. 
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selected  distribution  system  component s ILSP:  final 

Report.  I dun.  1970  - 30  Apr.  1978 
CORP:  Public  Service  Electric  arid  Gas  Co..  Newark,  N.  d. 

AVAIL  NT  IS  SAP:  HC  A04/MI  AOI 
MAJS:  /•JOINTS  f dUNC  T I ONb  » / • L I Ak  AGE/ • N A TUTvAL  GAS 
MINS:  / CONCENT  RA I ION  I COMPOS 1 T I ON ) / HYDROGEN 
ABA:  DOE 

ABS : Twenty  simple  test  Joints,  consisting  of  eleven 

cast-iron,  com, nt . and  Jute  joints,  five  steel  Joints, 
and  tour  platt  Ic  Joints,  were  tested  using  straight 
natural  gas.  varying  blends  of  hydrogen  with  natural 
gas.  and  varying  humidity  levels  of  the  gas  mixture 
Test  results  shuw:  (II  cast-iron  Joints  and  steel 
Joints  that  did  not  Ic.ik  with  natural  gas  did  not  leak 
wltti  blends  of  up  t,»  4u  ' hydrogen  in  natural  gas,  (21 
cast-iron  joints  and  steel  Joints  that  had  small  leaks 
with  natural  gas  did  not  leak  .at  a higher  rate  with 
blends  of  up  to  40,  hydrogen  In  natural  gas;  (3) 
cast-iron  joints  that  had  large  leaks  with  natural  gas 
showed  a delectable  increase  In  leakage  as  the 
hydrogen  level  in  the  gas  blend  Increased;  (4)  efforts 
to  determine  If  the  per  me UD i I 1 1 y of  polyethylene 
tubing  Inert  uses  with  Increasing  torcentral Ions  of 
hydrogen  In  natural  gas.  and  with  aging  of  the 
plastic,  wore  Inconclusive,  and  (5l  there  was  no 
preferential  leakage  of  hydrogen  in  any  of  the  Joints 
tested  using  blends  with  up  to  40'A  hydrogen  In  natural 
gas . 
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UTTL:  Use  of  gas  turbines  in  natural  gas  transport  systems 
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AUTH:  A/GUCNTHER.  J.:  B/MOLDENHAUE R W . PAA:  8/ 1 AEG- kAN  2 S 

Turbl nenfabrlk  GmbH,  Berlin,  west  Germany) 


AEG- Telef  iinkon,  TechnWhe  M 1 1 to  i 1 unyen.  vol  . 68.  no. 
1-2.  1978.  P 48-53  In  German. 

/•GAS  TRANSTORT/ • GAS  TUi BINE 5/' MATERIALS  HANDLING/* 
NATURAL  GAS/- PIPELINES 

/ in<  rgy  technology/  rumps/  u s.s.r. 

P . T . M 

The  paper  describes  some  of  the  na I Ci  mis  and 
equipment  requirements  for  a natural  y.is  pipeline 
station.  The  elfect  ut  environmental  demand?,  on  design 
is  discussed  in  the  light  td  the  Orenburg -(.Trust 
pipeline  in  the  USSR  Requirements  on  «.n 
a t tendance  - free  station  art-  examined. 
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U TL.  Liouefitd  natural  (-as  safety  r«y«arch  overview  TtbP: 
Pinal  Report 

AUTH:  A/SCHNEIDER.  A L. 

CORP:  Coast  Guard.  Washington.  O.C.  CSS  t Merchant  Marine 
Safety.  | AVAIL. MIS  SAP:  HC  A04/UI  .'Or 
Presented  at  tie  LNC  Terminal  and  Safety  Synp..  San 
Diego  Calif..  12-13  Oct.  1978.  sponsored  uy  tnc  Am. 
Gas  Assoc  ana  the  Cryo'.cnic  Soc . of  Am. 

MAJS:  /'CRYOGENIC  FLUID  STORAGE/ • L 1 OuEf I E D NATURAL  GAS/ - 
SAFETY  VANAuEVENT/' TRANSPORT  ATlOi;  ENERGY 

WINS:  / FIRE  PREVENTION/  GOVERNMENT  PROCUREMENT/  INDUS. R'AL 
MANAGEMENT/  SPILLING/  STORAGE  TANKS 

ABA:  Author  (GRAJ 

ABS  Liguefled  Natural  Gas  I LNG I Is  a growing  factor  in  the 
United  States  energy  Supply  situation,  botn  for 
periods  of  high  demand,  peak  shaving.  anj  for  daily 
supply  (base  loadl  Safety  has  been  a major  issue  in 
Its  a.  ceptance  by  the  public,  tfie  government , arid 
Industry.  Per  Imps  boc.n.t.e  of  this,  industry  and 
government  hive  undertaken  programs  of  research, 
oevrlocrent , testing,  and  evaluation  that  are  tore 
extensive  than  these  fur  most  other  new  hazardous 
materials.  This  paper  records  the  experimental  and 
theoretical  work  o-rlorted  with  the  goal  of  increasing 
LNG  Safety,  and  ha:,  be,  n organized  In  fourteen 
dt visions;  land  storaqr  tank  studies,  rollover, 
dispersion  from  spills  on  land.  land  spill  f t re 
studies,  land  spill  fire  protection,  ship  studies, 
f lame  less  explosion,  di'-pcrslon  from  tpi  ||«.  on  water 
underwater  releases,  w ,ter  spill  fue  studies.  vjpor  ’ 
clcuo  de f lagro t ion.  vapor  cloud  detonation,  physical 
properties,  ano  gelation.  Examining  the  record  of  tr* 
ENG  research  effort  I carts  Inevitably  to  the  conclusion 
that  there  is  a basic  inkier standing  of  the  material, 
sufficient  to  doslgn.  or crate.  And  regulate  LNG 
transpor tat  tor  and  storage. 


THE  REGULATORY  TREATMENT  OF  NATURAL  GAS  EXPLORATION 
BY  DISTRIBUTORS 
Arnold  Fieldman 

Fortnightly,  vol. 101,  no.  7,  March  30,  1978, 

P.  11-15 
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UTTL:  Solvent  selectivity  for  our  I f lea t • on  of  natural  case* 

TLSP;  Ph.D.  Thesis 
AUTH  A/RIVAS.  0.  R . 

CORP.  California  untv..  Berkeley.  SAP:  Avail:  Unlv. 

Microfilms  Order  No.  7914742 
MAJS:  /'GAS  AN A L Y SI S/ ’HENRY  l AH/ • I NDI C AT  I NG  INSTRUMENTS/* 
LIQUID  GAS  Ml  XT  URES/ * NA  TURA  L GAS 

MINS:  / CARBON  DIOXIDE/  ETHANE/  HYDROGEN  SULFIDE/  SCRUBBERS 
ABA:  Dissert.  AOStr. 

ABS:  A gas  ?oluD*lltv  apoii'atus  was  developed  for  measuring 

the  solubility  of  pases  In  pure  or  mixed  solvent',  at 
pressures  below  one  atmosphere  and  at  terporatures 
rorg  ng  from  20  to  20G  C.  E qul  I i tir  I u*  sdub'l't'Cs 
accurate  to  aoout  one  percent  are  determined  1 row 
total  gas  pressure  and  from  material  balances  This 
apparatus  was  used  for  research  on  pur  I f ic.it  ion  of 
sour  natural  gases  by  absorption,  the  absorbing  liquid 
was  a m1xture.  containing  one  chemical  solvent  and  one 
physical  solvent.  Preliminary  design  calculations  for 
sweetening  natural  gases  by  adsorption  suggest  that 
under  some  circumstances,  mixed  solvent  absorption  may 
be  economically  super -or  to  absorption  using 
conventional  aqueous  alhanolamine  solutions 
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UTTL.  Proceedings  OF  Energy  Resource  5th  Conference 
CORP  Kentucky  Untv..  Lexington.  CSS:  (Inst,  for  Mining 

and  Minerals  Research.)  AVAIL  NT  IS  SAP:  HC  A06/MF 
AOt 

Conf.  held  at  Lexington.  Ky.  10-11  Jan.  1978 
MAJS:  /‘COAL/ ‘CONFERENCES/ 'CRUDE  01 L/ * ENERGY  TECHNOLOGY/* 
NATURAL  GAS 

MINS  / COAL  GASIFICATION/  COAL  L IOUE F ACT  ION/  ECONOMIC 

ANALYSIS/  ENERGY  POLICY/  FLUIOUED  BED  PROCESSORS' 
MINING/  PLACING/  REGULATIONS 
ABA  GRA 

ABS:  The  most  recent  Information  available  on  the  rapidly 

Changing  energy  resource  picture  fuel  policies, 
economics,  and  technical  advances  is  presented.  The 
theme  of  the  conference  was  Gas  from  Coal  for 

Industry:  Oirect  Utilization  of  Coal  Proolems  and 
Solutions.  Topics  covered  include  facilities  siting, 
an  update  of  energy  resources . state  and  federal 
regulations,  aconomtcs.  coal  utilization,  and 
environmental  and  social  considerations. 
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UTTL:  Tests  of  Misconstn  S12D  engine  running  on  natural  gas 
with  a-tdltion  of  carbon  dioxide 

AUTH:  a/CATCHPOLE.  8 G ; B/KEEBLE.  T.  S. 

CORP:  Aeronautical  Research  Labs..  Melbourne  (Australia). 
AVAIL  NT  IS  SAP:  HC  A02/MF  AOl 

MAJS:  /'ENGINE  TESTS/'NATURAL  GAS/'PISTON  ENGINES/ 'SPARK 
IGNITION 

MINS:  / CARBON  DIOXIDE/  ENGINES/  FUEL  CONSUMPTION/  GASOLINE/ 
METHANE/  OTTO  CYCLE 

ABA  Author  (GRA) 

ABS:  Natural  gas  or  bio  gas  ere  possible  altwrnatlve  fuels 

to  petrol  in  Otto-cycle  engines  A commercial, 
single-cylinder,  spark - igni t ion  engine  nas  been  run  on 
various  mixtures  ot  natural  gas  with  caroon  dioxide  to 
gain  experience  of  its  <perat ion  ana  compare  Its 
benavlour  with  operation  using  petrol.  Hhiie  there  was 
a corsiderable  drop  in  power  with  straight  natural 
gas.  the  specific  »uel  consumption  was  not  greatly 
affected.  No  attempt  was  made  to  advance  the  spar* 
timing  or  to  increase  the  compr ession  ratio  although 
both  of  these  changes  would  be  expected  to  Improve  tre 
performance  considerably,  when  operating  on  gas.  it 
was  found  possible  to  vary  the  power  of  the  engine 
over  a wide  range  by  varying  the  mixture  strength,  as 
in  a diesel.  Performance  was  little  affected  by 
Increase  of  carbon  dioxide  content  cp  to  478. 


E . 

a-  A bibliography  „tth  abstracts  Tlrp  o um* 

Report.  1976  - Jun  1978  TLSP:  Progress 

a/hundemann.  a s 

Abstracts  to  natural  Qm%  Supc),y  afH| 

Industrial  and  residential  cons'jwpt'o"  fuel 
subst 1 tut  lor, . availability,  costs.  Government 
policies,  ana  regulations  are  presented  Studies 
dealing  With  projections  of  natural  gas  use  and  th« 
economics  of  Suoply  and  demand  are  Included  f Th  s 
updated  bibliography  contain*  254  abstracts  90  of 
which  are  ne»  entries  to  the  previous  edition  I 
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Methane  and  methanol  as  a I tern.it  I vc  energy  sources  A 
oonip..r  .i  t i vc  profitability  study  flSP:  Final  Report 
A/DE  1 t-CNAll . M. 

SalAgltter  AG.  (Nest  Germany)  AVAIL. NUS  SAP: 

HC  AIG/MF  AM.  /EDI.  Munich  DM  74.35 
Bonn  BummtMtn.  * u»r  lorscn  u Tochnol  . 

/•ENERGY  POllCV/'GI  RWAN»/» LIQUEFIED  NATURAL  GAS/- 
ME  Till  t ALCOHOLS/  *SYNTME  1 1C  FUELS 

/ ENERGY  TECHNOLOGY/  FEASIUlLltV  ANALYSIS/  METMAl.E/ 
PERSIAN  GULF/  1 RANSF-OM AT  ION 
Autlu,i  l£SA) 

L I eitKaf  at  ions  of  t h»*  c<-onow!C  and  technical  *ays  and 
means  for-  the  supply  of  ING  ami  methanol  to  Industrial 
centers,  using  natural  gas  fria  the  Iranian  area  as 
r.iw  material,  acre  compared.  T*<e  c I asst  t icat  Ion  of 
g I v in  possibilities  for  the  preparation, 
t ransiior  tat  Ion  . and  storage  of  potential  sources  of 
energy  Is  discussed  Cost  estimate,  of  transpor  tat  ion. 
a coni|-arat  i ve  laiiminatna  of  economic  and  technical 
aspects,  and  a description  of  the  ut*  of  ING  and 
methanol  In  Germany  | motor  cars,  power  plants.  Qas 
supply  I are  presented.  It  is  concluded  that  energy 
costs  for  ING  tn  wi I ho Imshaven  are  lower  than  tnose 
for  methanol,  and  that  large  quantities  of  LNG  and 
met liano I f rta  the-  Persian  Gulf  can  u?  sold  In  the' 
various  sectors  of  the  German  energy  market  on  the 
condition  ttvit  crude  gas  prices  on  the  Persian  Gulf 
not  cucced  3 DM/Gcal. 
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Liquefied  natural  gas  wind  tunnel  simulation  and 
instrumentation  assessments 

R and  0 Associates.  Manna  Del  R»-y  . Calif.;  Colorado 
State  Uni v . Tort  Collins.  AVAIL  NUS  SAP  lie 
AI6/MF  AOl 

Prepared  in  cot  .per  at  ion  witn  Colorado  State  umv 
fort  Collins 

/ -l  lout  f ItO  NATURAL  GA5/*W!ND  TIP  If  If  l TESTS 
/ LATA  ACOL-iSITION/  f I Af.'E  PROPAGATION/  INSTRUMENTS/ 

ME T f OPOLOGli AL  CHARTS/  RADIATION  MEAsURtMtNT/  SAltTV 
Df VICES/  S I fXll  A T ION/  TEST  FACILITIES/  WIND  TUNNEL 
MODELS 
DCt 

An  cvali.atuvi  of  Si  lected  aspects  ot  Liquefied  Natural 
G..s  i LNG)  safety  research  is  presented,  i inuings  are 
reported  on  LNo  flame  radiation  oata.  criteria  f.»r 
test  site  selection,  wind  tunnel  modeling,  wind  tunnel 
tests.  Instrumental  Ion . and  Sal  ton  Sea  meteorological 
data  Rccoinncndat  tons  e made  for  metnuds  of  studying 
LNG  vapor  dispersion. 
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D0CDNENI 

U7TL:  Var i aide- temperature  cryogenic  trap  for  the  separation 
of  gas  mm  lures 

AUTH:  a/tfs  MARAIS.  D J.  PAA : A/ 1 NASA . Ames  Research 

Center,  E ■ t ra terres t r I a I Biology  Div  . Moffett  fic'd. 
Calif.) 

CORP:  Nationel  Aeronautics  and  Space  Admini slrat ion.  Are-. 
Research  Center.  Moffett  field,  calif. 

Analytical  Chemistry,  vol  50.  no.  8.  Aug.  1978  p. 
1405.  1406 

MAJS  /*C0lD  IRAPS/  *C0MBUS1  ION  r-R0CiUCTS/*CRY0utN|  ( EOUlFMLNT 
/•GAS  MIXTURES/ -F.AIURAL  GAS 

MINS:  / ETHANE/  GAS  CHRf  MAIOGPAF-HY/  GAS  KMPIRATuRl/ 
ISOTROPY/  LIQUID  MIROGlN/  ML  THANE 

ABA.  Ml. 

A8S:  The  paper  describes  a continuous  variable  t.-i.-pi-r.iture 

U- shaped  cold  trap  which  can  totn  pur  1 1 y vacuum  ' Ir.e 
cow-bust  Ion  products  lor  subsequent  Stable  l-.otoplC 
analysis  and  isolate  the-  mettiane  and  ethane 
ccnst ituents  of  natural  gases  The  canister  containing 
the  trap  IS  submerged  m liquid  nitrogen,  aim,  as  the 
gas  cools,  the  gas  mmture  components  condense 
sequentially  according  to  their  relative  v.i|mr 
pressures.  After  the  alrotit  12  min  required  lor  the 
bottom  of  the  trap  to  i « ach  the  IIquiiI  nitri-mm 
temperature , passage  of  electric  current  through  the 
resistance  wire  wr,iT>p*-d  around  the  tubing  covering  the 
U-tr.ip  permits  distillation  of  successive  q.is 
con-ponents  at  optima!  t»  mperatures . Data  on  the 
separation  achieved  for  two  mlatures,  the  first  being 
typical  vacuum-  I i ne  con-liustion  products  of  geoviK.nucal 
samples  sucb  as  rocks  and  the  second  being  natu'al 
gas.  are  presented,  and  the  thermal  behavior  and  power 
consumption  are  reported. 
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UNCLASSIFIED  DCCUMINT 

Northern  Alaska  hydrocar  bon  resources 

.-s.i’-sr  srssrjr 

{ J5t“J»fSiU "*«'  ucmOLOu./  entoatim/ 

HYDROCARBONS/  regulations 

ortvate  federal,  and  state  o»  1 and  C*s 
InTnalwet  in  Northern  Alaska  over  the  past  35  years 
together  It  treats 

rnS“tr:u«u  — • 
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H>orogen  as  a mid-term  qaseouS  fuel  supplement  by 
blending  .ith  natural  g*»s 

A/STEINWCT7  G f . PAi:  A/lBaltimore  Gas  and 
Electric  Co..  Baltimore.  Ma  . ) 

In:  Alternative  energy  sources.  Proceedings  of  the 
Miami  International  Conference.  Miami  Beach.  Fla.. 
December  5-7.  1977.  Volume  B.IA79  34106  l3-44> 

Washington.  D.C..  Hemisphere  Publishing  Corp..  1978. 
p 3889 • 3909. 

/•COST  EFFECT IVENESS/ELECTROLVSIS/'MVDBOGEN  FUELS/* 
NATURAL  GA 

/ ENERGY  STORAGE/  ENERGY  TECHNOLOGY/  FEASIBILITY 
ANALYSIS/  HYDROGEN- BASED  ENERGY/  LOW  COST/ 
TECHNOLOGICAL  FORECASTING 
B.  J 

The  feasibility  of  blending  hydrogen  into  the  present 


natural  gas  delivery  system  as  an  energy  supplement 
•as  investigated  for  the  mid- term  I 1985-20001. 
Successful  development  of  advanced  electrolyzer 
technology  and  the  availability  of  low-cost  off-peal* 
electric  generating  capacity  arc  basic  to  this 
concept.  I was  determined  that  a major  federally 
funded  research,  development  ano  demonstration 
preg- am  a-m.cd  at  proving  the  technical  feasibility  of 
this  concept  is  not  justified  within  the  ne*t  Five 
years . 
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Transport  ^u»ls  fro*  natural 
A/ w A i rf  R . 6 V. 

New  /ca l ano  Energy  Journal . vol  SI . Dec  25, 


194-196. 

/•GAS  TRANSPORT/'NATUBAL  GAS/-OPEBATIONAL  PROBLEMS/ 
RESEARCH  AND  DEVELOPMENT 

/ CPUDE  OIL/  ECONOMIC  ANALYSIS/  FUEL  CORROSION/ 
GASOLINE/  LOW  COST/  METHYL  ALCOHOLS/  NEW  ZEALAND/ 


. . r • t ■ V i C 


P. 


A . A . . 

A solution  to  the  energy  problem  with  transport  *ue  s 
In  New  lea i and  Is  proposed  through  options  based  on 
natural  gas.  The  advantages  of  natural  gas  are  Cited, 
noting,  that  the  technology  foe  converting  It  for 
transport  use  Is  co- parat • ve I y io«  'n  capital  cost, 
high  on  reliability,  ard  environmentally  dead.  A 15X 
ire  t ha  no  1 /gasot  me  blend  Is  suguested  for  short-term 
options,  and  an  evamination  of  possible  technical 
problems  associated  with  the  blend  is  presented, 
concluding  that  met  nano  I gasoline  Menos  are  good 
automotive  fuels,  and  present  no  significant  corrosion 
problems  Lr*ig  te.-m  rm  .onj  are  analyzed,  with 
me tnono I and  synthct.c  Gasoline  as  choices,  snowing 
that  they  are  competitive  and  contrasting 
■iteniAtivtt.  methanol  being  economically  more 
attractive,  while  synthetic  gasoline  displays  no 
downstream  problems. 
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Approach  to  liquefied  natural  gas  (LNG|  safety  and 
environmental  control  research  ... 

Department  of  Energy.  Washington.  DC.  CSS.  IUiv 
Of  Environmental  Control  Technology.  I AVAIL. nt is 
SAP:  HC  A20/MF  AOI 

/•ENERGY  POLICY/'ENVIRONMENT  EF F ECT S/ * L I OUEF I ED 

/ ENERGY  REQUIREMENTS/  RESEARCH  AND  DEVELOPMEN  / 

SAFETY 

ERA 

LNG  safety  and  control  Information  is  presented  'or 
use  by  Industry,  regulatory  bodies  *nd  th« 
public.  To  achieve  verified  predictive  capabilities 
and  verified  control  methods,  activities  in  si* 
technical  elements  were  identified,  vapor  generation 
and  dispersion,  fir.  end  radiation  hazards;  flame 
propagation,  release  prevention  end  control . 
instrumentation  end  technique  development,  end  scale 
effects  ewperlments. 


RESIDENTIAL  NATURAL  GAS  CONSUMPTION:  EVIDENCE 

THAT  CONSERVATION  EFFORTS  TO  DATE  HAVE  FAILED 
Richard  L.  Lehman  and  Henry  E.  Warren 
Sc  ic  nc  6 

Vol.  199  no.  4331  February  24,  1978 
p.  879-882 
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UTTL:  A systems  study  of  our  energy  problems 
AUTM:  A/IEE.  S.  C.  PAA;  A/ ( Ml ssour | - Mb  1 1 a . University. 
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MAJS:  / ‘ENERGY  CONSERV AT  I ON/ • f NERGY  SOURCES/* f OSb 1 L fUlLS/* 
NUCLEAR  ENIRGV/'SOl AH  ENERGY 

MINS:  / BIOMASS  ENERGY  PRODUCTION/  COAL  UTILIZATION/  CRUDE 
OIL/  ENERGY  TECHNOLOGY/  hydroelectric  POWER  stations/ 
NATURAL  GAS/  RAPID  TRANSIT  SYSTEMS/  SHALE  OIL/ 

transportation  energy 

ABA.  S.C  S. 

ABS:  A variety  Of  alternatives  associated  aith  the 

diminishing  supply  of  petroleum  and  natural  gas  is 


presented  including.  |1|  nuclear  energy  generated  by 
fission  or  fusion.  (21  fossil  fuel  Such  as  petroleum 


ora  natural  gas.  coal,  subbi tuninous  coal,  lignite, 
shale,  oil.  and  tar.  and  (31  rtnt.abl*  resources 


including  hydroelectric  pc»er.  biomass  fuels,  solar 
energy,  mind  po-er . geothermal  energy,  and  ocean 


energy  Approaches  tc  energy  conservation  are  noted 
•I tN  reference  to  Increased  use  of  nat*  transit 
facilities,  building  Insulation,  and  the  further 
development  of  renecable  energy  sources. 
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MAdS  /'COAL  GAS  I F | CAT  ICiN/  'GASEOUS  FuElS/ ‘HYDROCARBON  .UCl 

PRODUCT ION/*INDUSTRIAl  t NF RGY/ • N4 T URAL  GAS/  PRODUCTION 

ENGINEERING  . 

MINS:  / BLOCK  DIAGRAMS/  COST  ANALYSIS/  ENERGY  TECHNOLOGY/ 
FIUI0I2E0  BLO  PROCESSORS 
ABA  VP. 

ABS : The  market  f or  lo-  Btu  gas  has  become  a reality  for 

the  Industrial  sector  during  1977  It  is  projected 
that  by  early  1979.  son*,  ten  to  fifteen  privatol/ 
funded  Industrial  coal  gasification  plants  consuming 
3000  tons  of  coal  per  day.  el  1 1 be  under  d»  sign  The 
present  paper  oeals  *ith  some  aspects  of  the 
production  and  application  of  lo»  and  medio*  Btu  gas 
as  an  industrial  Fuel  Specifically,  tne  Question  of 
choosing  between  lo>  and  mediimi  Btu  gas  is  examined 
from  a »I7*  and  economic  point  of  vie* 
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UTTL  Detection  of  internal  oefects  In  a I iquiO  natural  gas 
tank  by  use  Of  Infrared  thermography 
AUTH:  A/kANTSIOS.  A G.  PAA  A/ 1 NASA  LAnyley  Research 
Center.  Hampton,  va  » 
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VA jS  /‘fUEL  TANKS/ * INf RAPID  SCANNERS/- l I Out* I 10  NATURAL  GAS 
/•NONDESTRUCTIVE  TESTS/ ' TEMPERATURE  MtASU»EMtNl 
MINS  / CAMERAS/  LEAKAGE/  STAINLESS  STEELS/  I AMUR  SHIPS 
ABA:  M l 

ABS:  The  use  of  an  infrared  --canning  technique  to  delect 

defects  in  the  secondary  barrier  of  a liquid  ne'nrat 
gos  tank  Is  described  The  method  murks  by  detec* Ing 
leak-caused  temperature  diffe-ences  as  lorn  as  02k. 
but  can  provide  only  an  appro*irate  Idea  of  tne  e»tent 
of  the  oefect  The  nonckstrucllve  methoO  was  tc-.ted  m 
a study  of  a LNG  tank  already  at  Its  location  1"  • 
ship,  the  secondary  barrier  aas  located  inside  the 
tank  call.  Defective  areas  indicated  by  th#  infrared 
radiometric  measurements  cere  confirmed  by  other  probe 
techniques  end  by  physical  e*a*lnetlon. 


212 


79A5088 1 ISSUE  22  PAGE  4188  CATEGORY  44 
78/00/00  B PAGES  UNCLASSIFIED  DOCUMENT 
UTTL:  Mixed  fuel  Qas  - A technically.  »cono»iC*Hy  end 

environmental ly  superior  »ay  to  supplement  natural  gas 

suppl les 

AUTH:  A/SIl'CR , J.  E.  PAA  A/(Camer0n  Engineers.  Inc.. 
Denver,  Colo. ) 
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SYNTHETIC  fuels 

MINS:  / CHEMICAL  COMPOSITION/  CLEAN  ENERGY/  ENERGY 
TECHNOLOGY/  ENVIRONMENT  EFFECTS 
ABA  V.l. 

ABS  An  approach  to  coal  conversion  is  O'scusseo  in  xthich 

app’Or  i male  ly  85  volumt1  X IOh  Btu  n mi  ved  — ’ tn  *5 

volume  % natural  gas  to  produce  a 3U)  Btu/SCF  mixture 
called  mixed  fuel  gas  <MFG|.  The  Btu  percentage  from 
each  source  el  I I be  approx t ma tc 1 y 50/50  * value  of 

300  Btu/SCF  was  chosen  because  combust < on  efficiency 
Is  maximum  at  this  point.  MFG  could  be  burned  in 
existing  gas-fired  boilers  without  incurring  tne  large 
loss  In  both  efficiency  ana  capacity  that  may  result 
from  burning  loe-Btu  gas  alone  It  can  De  produced  at 
less  cost  ana  eith  less  total  environmental  impact 
than  either  medium  Btu  or  hlgh-Btu  coal  gas. 
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MAJS  /‘CHEMICAL  FRACTI0NATIGN/‘CRU0E  0 1 L/‘ ECONOMIC  ANALYSIS 
/•HYDROGEN  PRODUCT I ON/ ‘NATURAL  CAS/-NASTE  ENERGY 
UTILIZATION 

MINS.  / CATALYSIS/  DESULFURIZING/  ENERGY  TECHNOLOGY/  METHANE 
/ OX  I OAT  ION/  REACTION  KINETICS 

ABA:  ML. 

ABS:  Teo  procedures  for  producing  hydrogen,  the  catalytic 

decomposition  of  methane  and  lo«- boiling  hydrocarbons 
In  the  presence  of  steam  and  the  partial  oxidation  of 

haawy  patrolaum  resiouas.  are  describea  ana  compared 
Reactions  and  1 ndwstr y - sea le  processes  are  examined 
•Ith  attention  to  the  oasu 1 t url tat i on  of  the  starting 

material.  Although  from  a technical  point  of  yitx  tha 
teo  procedures  are  of  equal  usefulness.  Installation 
costs  are  much  higher  fer  the  partial  oxidation 
procedure.  The  use  of  heat  from  nuclear  reactors  for 
hydrogen  production  is  considered 
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Agricultural  and  industrial  process  heat 
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!nn  Of  Solar  energy  to  agricultural  ang 

dustrial  process  heat  require**ntj  t«  discussed 
This  energy  eng  use  sector  has  been  the  largest  ana  it 
appears  that  solar  energy  can.  .hen  fully  develop* j 
and  commercial! ted.  displace  from  thr»«  to  eign^or 
"Ore  Quads  of  oil  an g natural  gas  in  u S.  tnoustrv 
This  potential  for  fossil  fuel  displacement  in  t*Z 
agricultural  and  inoustM.1  pry*.,*  h.,t  sector 

represents  a possible  savings  of  1.4  to  38  million 
barrels  Of  oil  daily.  -••lion 
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methane/  STORAGE  tanas 
ERA 

The  acteraiinAtlon  of  tne  recovery  process  of  me 
e vapor a l too  gases  of  toe  LNG  tanks  and  me  sett  ng  of 
rational  operating  methods  Imp'y  'r,e  e»act  hno«  ledge 
of  the  LNG  -ehavlor  during  Ms  storage.  Tne 
theoretical  studies  carried  out  in  this  direction  did 
not  a 1 1 om  rHnov  i r>g  all  the  oncer  ta  ■ nt  »es  so  that  tests 
.ere  undertaken  on  pr.th  35.0MJ  cu  * tanks  at  Eos  m 
order  to  determlre  the  evaporation  rate  at  constant 
pressure  of  a tank  for  various  liquid  levels,  the 
development  of  pressure  In  an  entirely  Insulated  tank . 
and  the  time  taken  for  the  return  to  the  thermodynamic 
equilibrium  of  LNG  .hen  the  operating  pressure  of  me 
tank  Is  suddenly  changed  Results  of  simulated 
operation  elthout  recovery  of  the  Goiloff  gases 
carried  out  on  several  tankers'  Journeys  are 
presented 
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RAJS  / * DEC  IS  1(41  UAklNG/’DrhAUlC  MOLE LS/ * N4 Tub At  GAS/* 
OPTIMIZATION 

mins  / ENERGY  CONSERVATION/  LINEAR  PROGRACdlNG/  RLS0UNCE 
AHOCATION 

ABA:  Olssert.  AbStr. 

ABS:  The  problem  is  frr mulatto  and  solved  using  a 

multi  period  linear  programming  model.  The  mudel  takes 
Into  consideration  the  variability  of  ueather 
conditions  and  Its  effect  on  the  demand  for  natural 
gas  forecasts  of  future  veather  conditions  are 
updated  several  times  during  the  mode  I planning 
period,  also,  the  optimal  flovs  of  natural  gas  are 
determined  at  the  time  that  UN  forecasts  are  updated. 
The  model  considers  alternatives  such  as:  conservation 
of  natural  gas.  emergency  purchase  of  gas  and 
gasifying  coal  to  minimiie  shortages  of  natural  gas 
The  optimal  storage  quantities  at  the  beginning  of 
each  time  period  end  the  consequences  Of  contracting 
additional  storage  facilities  on  the  total  natural  gas 

Shor  t age  ar  e de>  t ved  by  ue  • ng  t he  mode  I . 


THE  USE  OF  LIQUID  NATURAL  CAS  AS  HEAT  SINK  FOB  POWER 
CYCLES. 

G.  Angelino. 

J.  Engineering  for  Power,  v.100,  no. I,  Jan. 1978. 
p. 169-177. 

An cunrd  ( oUrvViM  eyelet  in  ample  ue  m elaborate  ncrw.ei.  cm plonng rr. 

mm/ la  m matte  inert  organ,,  fluid*  (CF^  Cfu  Off*  f/y.  v.  rid  (Ac  Aral  morel!  prrfor 
meet  c lor  LNG  lapumalum  at  ivknlm/  prriturr  For  auprrtnli*  tol  i.pw lelcoe.  Are! 
rr  frit  ion  from  Arevloe  cycle*  naturally  fill  A rat  ue A thermal  rAererfmaftrs.  .Ail  A rr 
util,  te  a particularly  high  rfftrteaty  far  elated  f itxlr.  If  only  a fraction  of  the  looting 
» tpeklih  of  LNG  it  devoted  to  peer  ue.  caaaenaatmn  cyrlet  art  tuprrue  to  gat  ryrln 
cure  el  tuprrcntual  LNG  preaturr*  I 'ndrr  the  aunt  fovurohie  nrmmueerr*  ret  cytlet 
arhine  r/fuiencie*  of  around  tit  per  rent  adult  eec  rtaturalr  raadenoatum  ,>,lr,  attain 
the  70  percent  level 
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THERMAL  HAZARD  FROM  LNG  FIREBALI  S 

H.  C.  Hardee,  0.  0.  Lee,  4 W.  B.  Benedick 

Combustion  Science  And  Technology,  vol.  17,  no.  546, 

February  1978,  p.  189-197 

Abstract  An  idem,  with  many  hydrocarbon  materials  such  as  pfupcnc.  buunc  and  gasoline  frequently 
result  in  the  formation  of  fireballs  I he  shipment  of  liquified  natutal  gas  (I.Nf.l  insolves  large  quantities  of 
fuel  which,  in  the  event  of  an  accident,  could  ignite  to  form  a fireball  Depending  on  atmospheric  conditions, 
the  thermal  effect,  from  such  a fireball  could  produce  third  degree  skin  burns  and  start  lire,  out  lo  distances  of 
several  kilometers.  A simple  fireball  model  is  presented  here  which  describes  the  potential  thermal  haaard 
Some  espcnmcnlal  results  for  small  quantities  of  fuel  which  form  optically  thin  fireballs  arc  also  presented 
The  question  of  scaling  is  considered  and  it  is  concluded  that  for  the  investigation  of  optically  thick  fireballs 
involving  eslremely  large  quantities  of  I NCa.  meaningful  tests  can  be  run  with  IU0  lo  10.000  kg  of  fud 
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/•MEAT  S I NK  S/  * L 1 OUE F I EO  NATUPAL  GAS/* TmEPMOOVNAMIC 
CYCLES 

/ CONDENSING/  COOLING/  FLUID  DYNAMICS/  HIGH 
TEMPERATURE/  PRESSURE/  SUBCRITICAL  FLOW/  SYSTEM 
EFFECTIVENESS/  WORKING  FLUIDS 
Author 

The  thermodynam i cs  of  power  cycles  employing  LNG  as 
heat  sink  Is  discussed  Condensat I on  cycles  in  simple 

c r in  elaborate  versions,  employing  r*cn-th»ic 
ncn - f lar*i able  . inert  organic  working  ?)u>rl«  ICF4 
C2F6  CHF3.  C JF3 ) . yield  the  best  Ovc  al’  p«rfornancc 
fcr  LNG  vaporization  at  subcritical  pressure.  For 
super or  1 1 1 cal  vapor  I zat *on . heat  rejection  Iren 
Bra/ton  cycles  naturally  fits  heat  Sink  thermal 
characteristics,  which  results  In  a part  cu'arly  h'.jh 
efficiency  for  closed  gas  cycles  If  only  o fraction 
of  the  cooling  capability  of  LNG  is  devoted  to  power 
uses,  condensation  cycles  are  superior  to  gas  cycles 
even  at  supercr I t ica ! LNG  pressures  under  the  most 
favourable  circumstances  gas  cycles  achieve 
efficiencies  of  a -cund  CO  percent.  !e  some 
elaborate  condensation  cycles  attain  the  70  percent 
I eve  1 . 
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Analyses  and  related  source  data  are  p-esented  for  252 
natural  gas  samples  from  wells  and  pipelines  in  17 
states.  AH  samples  »t*e  obtained  and  analyzed  during 
calendar  year  1376  as  a part  of  Bureau  of  Mines 
Investigations  of  t e occurrences  of  helium  In  natural 
cases  of  countries  with  free  market  economies. 
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INS:  ECONOMIC  ANALYSIS/  LOUISIANA/  OCEAN  BOTTOM/ 

aba  doe 

*«S:  The  geothermal  geooressureo  gas  resource  of  the 

Tc«as  Louisiana  Gulf  Coast  area  was  studied  It 
appears  to  o»fe-  a reasonable  chance  of  oevelopino 
Into  an  energy  resource  of  considerable  *acn itu*9  it 
as  the  additional  advantage  that  tie  gas  ana 
electricity  can  be  fed  into  eitsttr.g  transportation 
systems  at  minimal  Investments,  ana  It  would 
supplement  helming  D-oflucHon  f cm  other  sources  as 

arcolL  °°  slred"’  No  fuhoa-ental  technical 

rim?  ??  foreseen,  and  there  appears  to  be  no 
ao  'ally  new  technology  development  required  Four 
area,  discussed  are  tn*  economic*  of  i^ivTou.l 
eservoif  Size,  amended  well  productivity.  t>  r , re 
saturation  of  the  natural  gas.  and  an  economical  and 
environmentally  satisfactory  means  of  brine  disposal. 
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ABS:  Tne  Office  of  Pipeline  Safety  Operations  was  provided 

with  an  appraisal  of  tne  seriousness  of  certain  type* 
of  environmentally  induced  cracking  problems  tn 
natural  gas  and  liquid  petroleum  pipelines.  Measures 
for  locating  and  Identifying  such  cracks  or  tor 
identifying  conditions  leading  to  their  occurred*  are 
identified.  Prediction*  of  future  incidence 
probability  are  formulated  and  reconaendattons  made 
for  needed  research  anc  action. 
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ABS:  A suirmary  of  a Study  concerning  the  provision  of 

satellite  services  based  on  t tie  E ur  (pean  Communication 
Satellite  to  meet  communtcat lex's  needs  of  the  European 
offshore  energy  industry  through  the  I980's  Is 
presented.  The  potential  requirement  for  satellite 
channels  Is  estab  1 1 shed . An  atmosi>t>er  lc  propagation 
model  Is  discussed  in  terms  of  topographical  and 
climatic  factors  governing  the  attenuation  of 
satel 1 1 leearth  paths  In  the  II  to  14.5  GHz  band 
Environmental  factors  are  related  to  antenna  design. 
Results  of  the  transmi sslon  system  analysis  are 
summar I zed.  and  the  outcome  of  certain  of  the  system 
optimization  Investigations  Is  reported.  Tne  preferred 
offshore  terminal  configuration  Is  described. 
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MINS:  / COAL  GASH ICATIGN/  ENERGY  CONSUMPTION/  ENERGY 
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PRODUCT  ION/  HYDROGEN  TuCLS/  HYDROGEN  PRODUCTION/ 
KEROSENE/  LiOUEFIEb  NATURAL  GAS/  METHANE 

ABA:  M l. 

ABS:  The  paper  discusses  NASA  studies  of  the  potentials  of 

coal -derived  aviation  fuels,  specifically  synthetic 
aviation  Kerosene,  liquid  methane,  and  liquid 
hydrogen.  Topics  Include  areas  of  fuel  production,  air 
terminal  requirements  for  aircraft  fueling  (for  liquid 
hydrogen  only),  and  the  performance  characteristics  of 
aircraft  designed  to  utilize  alternate  fuels.  Energy 
requirements  associated  with  the  production  uf  each  of 
the  three  selected  fuels  are  determined,  and  lucl 
prices  are  estimated.  Subsonic  commercial  air 
transports  using  liquid  hydrogen  fuel  have  been 
analyzed,  and  their  performance  and  the  performance  of 
aircraft  which  use  commercial  aviation  Kerosene  are 
compared.  Environmental  and  safaty  Issues  are 
considered. 
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ABA:  GRA 

ABS'  Current  energy  mode  I s arid  projections  are  surveyed. 
Four  are  analyzed  In  detail  to  provide  a basis  for 
projecting  inf rastructure  and  highway  development 
needs  associated  with  energy  production. 


UTTL: 

AUTH: 

CORP. 

MAJS: 

MINS: 

ABA: 

ABS: 


77N29698*  ISSUE  20  PAGE  2690  CATEGORY  43  RPTa 
PB  265488/7  FEA/S-77/I2J  CRT#:  TEA  CD  04  60911  00 
77/02/15  83  PAGES  UNCLASSIFIED  DOCUMENT 

The  strategic  petroleum  reserve  and  liquefied  natural 
gas  supples  TISP;  Final  Report 

A/FINK.  R.  J. ; B/UANCROFT.  B.  A.;  C/PALMIERI.  T.  M 

TRW.  Inc..  McLean.  Va.  CSS:  l£nerwy  Systems  Planntnc 

Olv.J  AVAIL. NTIS  SAP;  HC  A05/MF  AOI 

/•ENERGY  PO L I C Y / • FORE  I GN  T RACE/ * L 1 OUE F I EO  NATURAL  GAS 

/ CRUDE  OIL/  STRATEGY/  SUPPLYING 

GRA 

The  impact  irfilch  would  be  caused  by  an  LNG  embargo 
alone  ana  a simultaneous  LNG  and  oil  embargo  Is 
ana  I y zed. 
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ABA:  S.D.  . ... 

ABS:  The  paper  discusses  the  huge  aurntitles  of  natural  gas 

. . • which  can  be  produced  from  unconventional  sources  In 

<4  the  uS. A.  m order  to  bring  great  benefits  to  the  gas 

consumers  and  the  electric  utility  companies. 

Attention  is  directed  at  the  geopressur i zed  waters  in 
the  Gulf  Coast  In  lexas.  tre  Devonian  shale,  tne  tight 
sands,  the  unmtned  bituminous  coal,  and  conventional 
unmtned  coal  Methods  of  raising  and  bringing  the 
efficiency  of  gas-burning  appliances  to  a maximum  are 
discussed,  with  special  emphasis  on  the  oulse 
combustion  furnace  operating  as  a stationary  ram  jet 
combustor  with  a spark  plug  Instead  of  a pilot  to 
provide  tne  original  ignition.  Different  design 
systems  of  heat  pcxrps  Intended  for  transferring  neat 
from  a cool  to  a *arm  environment  with  high  efficiency 
and  source  energy  savings  are  briefly  outlined. 
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ABS:  A state-of-the-art  comparison  of  twelve  major 

gas-supply-modeling  efforts  is  described  As 
categorized  Into  three  general  classifications, 
namely: (1)  structural  models  of  resource  economics. 

(21  pure  econometric  model*,  and  131  resource 
Oase-gnolog'c  models  In  addition  mode  I - by ■ mode  I 
assessments  are  presented. 
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A3S:  A versatile,  easy  to  use  data  base  system  1* 

described.  The  system  provides  flexibility  in  display 
formats  as  «*•  1 1 as  Input  snd  output  options  such  as 

minimized.  Browsing  and  recurs,  Can  ** 
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data  car.  be  Integrated  with  geochemical  ar.a  ^ 

?rT^r^:p::rr' aaxa  ""  ";^‘,o« 

petent.a? 

szs-LFir'* e ,cny 

c^,:rt77ir 


79A14736  ISSUE  3 PAGE  422  CATEGORY  44  77/00/00 

13  PAGES  UNCLASSIFIED  DOCUMENT  DCAF  A324000 
UTTL.  Study  of  the  applicability  of  the  geochemistry  o* 

Oases  in  geothermal  pro-pection 
AUTH:  A/DAVORE.  F.  PAA:  A/lCNR.  Jstltuto  Interna/ 1 or.a  le 
per  le  Ricerche  Gcotermiche.  Pisa.  Italy, 

In  Seminar  on  Geothermal  Energy.  1st.  Brussels. 
Belgium.  December  6-8.  1977.  Proceedings  Volume  2. 
(A79-14726  03-44,  Luxembourg.  Commission  of  tne 
European  Coimiuni t les . 1977.  p.  441 -453 
MAJS:  / *GAS  COMPOS I T ION/' GEOCHEM J STRy/ 'GCOTHE RMAi  RESOURCES 
/‘ITALY /‘NATURAL  GAS 

MINS.  / CHEMICAL  REACTIONS/  ENERGY  TECHNOLOGY/  HYDROGEN 

SULFIOE/  METHANE/  OXYGEN/  PARTIAL  PRESSURE/  SUifUR/ 
THERMODYNAMICS/  VAPOR  PHASES 


219 


» 78N17490.  ISSUE  8 PAGE  1038  CATEGORY  44  RPT«: 
PB  273098/4  F E A/M - 77/369  FES-77-4  77/04/00  1013 

PAGES  UNCLASSIFIED  DOCUMENT 
UTTl:  Allocation  of  petroleum  feedstocks  to  synthetic 
natural  gas  plants  TISP:  Final  Programmatic 
Env I ronmental  Impact  Statement 
CORP:  Federal  Energy  Administration.  Washington.  0.  C. 

CSS:  l Of  f ice  of  Specially  Fuels.)  AVAIL. NTIS  SAP. 
HC  A99/MF  A01 

MAJS:  /‘CRUDE  01 L/’ UOUEF IEO  NATURAL  GAS/ * RESOURCE 
ALtOCAT ION/ "SYNTHET 1C  FUELS 

MINS:  / ENERGY  TECHNOLOGY/  ENVIRONMENTAL  SURVEYS/  INDUSTRIAL 
PLANTS/  NAPHTHENES 
ABA:  GRA 

ABS:  The  FEA  proposes  to  reevaluate  and  possibly  modify  Its 

current  program  of  case  by-case  review  of  applications 
for  the  allocation  of  naphtha  and  natural  gas  liquids 
1 NGL I for  use  In  the  manufacture  of  synthetic  natural 
gas  ISNG).  The  FEA's  programmatic  environmental  Impact 
statement  presents  the  impacts  In  1980  and  198S  of  It) 
continuation  of  th7  current  program,  and  12) 
modification  of  that  program  through  one  of  five 
options  ranging  from  the  adoption  of  a more 
restrictive  policy  toward  the  use  of  naphtha  and  NGL 
for  SKS  manufacture,  to  complete  removal  of  controls 
on  these  products. 
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UTTL:  An  economic  moos  I of  new  crude  oil  and  natural  gas 

supplies  In  the  lower  48  states  TLSP:  Ph  d Thesis 
AUTH:  A/KIM.  v.  Y.  S 

CORP:  Houston  Unlv..  Tex.  SAP:  Avail;  Unlv.  Microfilms 
Order  No.  77-19565 

MAJS:  /‘CRUDE  Oil/* ECONOMICS/ ‘ENERGY  CONSUMPT ION/ ‘MARKET ING 
/‘MODELS/ ‘NAT URAL  CAS/ • RESERVES  * 

MINS:  / ENERGY  POLICY/  GOVERNMENTS/  UNITED  STATES  OF  AMERICA 

ABA:  Dissert.  Abstr. 

ABS:  An  economic  model  Is  developed  to  show  how  reserve 

additions  and  economics  of  oil  and  gas  will  be 
affected  by  wellhead  prices,  tan  provisions,  finding 
rales,  and  drilling  capacity  availabilities.  The  range 
of  reserve  additions  estimated  by  tre  model,  where 
government  pricing  and  taxing  policies  are  varied.  Is 
much  greater  than  the  range  of  reserve  aadltlons 
estimated  by  the  US.  Geological  Survey,  where 
government  pricing  and  taxing  policies  are  not  varied. 
Results  of  the  model  show  how  supplies  of  crude  oil 
and  natural  gas  from  new  resources  in  the  lower  4B 
stales  and  Texas  will  he  affected  hy  different  price 
relationships,  tax  provisions,  finding  rates,  and  time 
horizons.  High  priority  In  future  research  should  be 
given  to  extending  the  economic  analysis  for  the  lower 
4B  states  to  Include  the  Alaskan  and  Offshore  areas 
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JTTL:  Gecchcmtcal  characterisation  of  Devonian  gas  snale 
AUTH:  A/2IELINSKI.  R.  E. 

CORP:  Mound  Lab..  Mlamisburg.  Ohio.  AVAIL. NTIS  SAP;  HC 
A02/Mr  AO 1 

Presented  at  the  Eastern  Gas  Shale  Program  Conf . . 
Morgantown.  M.  Va..  17  Oct.  1977 
MAJS;  / ‘GEOCHEM I STRV/*NAI URAL  GAS/‘0ll  RECOVERY/* SHALES 
MINS:  / ENERGY  POLICY/  ENERGY  SOURCES/  GAS  CHROMATOGRAPHY/ 
ISOTOPIC  LABELING 
ABA:  ERA 

ABS:  Oetal led  geochemical  analyses  are  being  used  to 

provide  an  accurate  assessment  of  the  oil  and  gas 
resources  present  In  the  Devonian  shales  In  the 
Appalachian  and  Illinois  Basins.  Tne  suite  of 
geochemical  analyses  Is  designed  to  evaluate  the 
organic  richness,  the  hydrocarbon  potential,  the  type 
of  organic  matter  and  the  thermal  maturity  of  the 
organic  matter.  Laboratory  techniques  such  as 
pyrolysis  gas  chromatography  and  mass  balance  thermal 
extraction  were  also  employed  to  measure  thermally 
derived  oil  and  gas  yields  from  the  Devonian  snales. 
Stable  carocn  isotope  geochemistry  has  also  been 
Initiated.  The  first  phase  of  tnts  study  Involved  the 
determination  of  stable  carbon  isotope  values  for 
shale  core  samples. 


UTTL: 

AUTH: 

CORP: 


77/07/00  io 


, "«=>»- I--751 34  CNT.:  NASK-27&0 
PAGES  UNCLASSIFIED  DOCUMENT 
he  relation  between  Isotopic  comrmitm 
carbon  In  natural  gases  P co"«5os‘ * Ion  of  argon  and 
A/GAVRIlOV.  Y y • c/  „ 

I.  e/xlAJROV.  Y.  A.;  C/TEPl INSKI  V . G. 

S“«,2i,:r3?a  c',,• c*"' 

==:■«  ss  afmist 

1972  p 448-4S1  1 *•  v-  2°6.  no.  2. 


MINS: 

ABA: 

ABS: 


IJV.UKU/-LAHBON/  ‘NA1URAL  GAS/‘SIBERIA 
/ DEPOSITS/  MIGRATION/  GE01MENTARV  ROCkS 
A v t ho r 

!!£  r#su,|s  «»  dct.r.1  nation  of  uu>  argon 

and  carbon  Isotope  composition*  of  hydroc  arU.n  gate, 
of  Me;o;olc  complexes  of  Western  Siberia  aru 
presented  Based  on  the  Ar-36.  Ar-40  C-12  C-13 

content  of  the  various  deposits  ana  on  tt*wp«  osuried 
mechanisms  of  entry  of  these  Isotopes  Into  thu 
deposits.  It  Is  concluded  that  formation  o»  natural 
gas  in  some  deposits  Incluoed  vertical  mig,  anon  from 
a loner  Coir.pl ex. 
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UTTl:  Impact  of  natural  gas  shortage  on  major  irciustri.il 
fuel -burning  installations.  Volume  2:  Scheouies 

1 Oat  a and  tables  I 
AUTH:  A BPICKMILL.  d.  A 

CORP:  Foster  Associates.  Inc.  Washington.  D C.  CSS  1 

Energy  Dlv.)  AVAIL  NT  IS  SAP  HC  AOS/Mf  AO  I also 
available  In  set  of  3 reports.  PC  E07.  FB  269J1>4  SET 
Mi  jS  : /'ECONOMIC  IMPACT/'  ENERGY  POL  1C  V/ - FUE  •-  CONSUMPTION/' 
INDUSTRIAL  ENERGY/'NATUI-AL  GAS/'TASLES  iCATAt 
MINS:  / AIR  POLLUTION/  DATA  REDUCTION/  DEMANO  lECONCMlCSl/ 

industrial  plants/  supplying 

ABA:  GRA 

ABS:  The  impact  of  natural  gas  shortages  on  major  fuel 

burning  installations  was  analyzed.  Gas  curtailments 
plans,  natural  gas  supplies.  Fea  survey  aatn  for  MFBI 
aro  applicable  state  air  pollution  control  regulations 
were  revleaoo  The  availability  of  natural  gas  through 
1980  for  major  fuel  burning  installations,  the 
alternate  fuel  burning  capability  of  these  plants,  the 
need  for  alternate  fuels  such  as  fuel  oil  and  coal  to 
offset  the  gas  shortages  and  the  estimated  increase  in 
sulfur  dioxide  and  particulate  emissions  from  the 
burning  of  these  alternate  fuels  »*r«  estimated. 
Schedules  of  data  summaries  for  the  natural  gas  fired 
plants  are  presented 
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UTTL:  Physiochemical  characterization  of  Devonian  gas  shale 
AUTH:  A/ZlEUNSKl.  R.  E.;  B/ATTALLA.  A.;  C/STACY.  £.. 

0/CRAFT . B.  D. ; E/NISE  . R.  L. 

CORP:  Mound  Lab..  Mlamisburg.  Onto.  AVAIL  NTIS  SAP:  HC 
A02/MF  A01 

Presented  at  the  Eastern  Gas  Shale  Program  Conf. 
Morgantcvn . w.  Va..  17  Oct.  1977 

i VAJS:  / 'GFOCHEMl STRV/r NATURAL  GAS/' PHYSI CAL  CHEMISTRY/* 

SHALES 

MINS:  / EARTH  RESOURCES/  ENERGY  POLICY/  ENERGY  SOURCES/  SOIL 
MECHANICS 
ABA:  ERA 

ABS:  Several  physicochemical  analyses  are  being  performed 

to  better  characterize  the  Devonian  gas  shales  located 
in  the  Appalachian  and  Illinois  Basins.  The  results  of 
these  analyses  are  being  Integrated  with  the 
geochemical  analyses  to  present  an  accurate 
character i zat ton  of  the  Devonian  shales  ana  to 
accurately  assess  their  resource  potential.  These 
studies  are  also  providing  data  that  are  being  used  to 
evaluate  the  physical  bahavtor  of  the  shales. 
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UTTL:  Evaluation  of  tha  use  of  hydrogen  as  a supplement  to 

natural  gas 

CORP:  Ad  Hoc  Committee  on  the  Use  of  Hydrogen  as  a 

Supplement  to  Natural  Gas.  AVAIL  NTIS  SAP:  HC 
A04/MF  A0 1 
Prepared  for  DOE 

MAJS:  /‘ENERGY  POL I C Y/ • FE AS  I B I L I T Y An A L Y S 1 S/ • G AS  MIXTURES/* 
hydrogen  FUELS/'NATURAL  GAS 

MINS.  / COST  EFFECTIVENESS/  ELECTROLYSIS/  ENERGY  TECHNOLOGY 

ABA  ERA 

ABS:  The  potential  for  mio-tcrn  <T5n5-20rO)  ccmmerciat 

application  of  the  use  of  hydrogen  for  oiendtng  into 
the  present  natural  gas  delivery  system  as  an  energy 
supplement  Mas  studied  Successful  development  of 
advanced  electrolyzer  technology  and  availability  of 
low-cost  off-pea*  and  spinning  rtte-ve 
electric-generating  capacity  a'  e basic  to  this 
concept.  Because  no  source  «as  f out  a that  mould  ma*e 
Such  a concept  economically  viable  in  the  near  future, 
a major,  federally  funded  R.  0.  and  0 program  aimed  at 
proving  the  technical  feasibility  it  not  justified 
within  the  next  five  years.  No  overriding 
environmental . safety,  legal,  code,  or  regulatory 
const  derat  i ons  were  found  that  would  preclude  trie 
hydrogen-natural  gas  sot^plemeotat  ion  concept. 

Fostering  of  long-term  research  activities  for 
hydrogen  production  using  gas  electrolysis  is 
recommended  In  connection  with  other  prospective  end 
uses 
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UTTL:  LANDSAT  satellite  mapping  in  Egypt  and  its  possible 

applications  In  petroleum  and  natural  gas  exploration 
AUTH:  A/ELSHAZLV . E.  M.;  B/ABOEL-HAOV . M.  A.  PAT: 
B/Princtpa!  Investigators 

CORP  Academy  of  Scientific  Research  and  Technology.  Cairo 
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Corgr.,  Tripoli.  19-25  Dec.  1977  CRTS 
MAJS:  / *0E l TAS/* DEPRESSION/ -DESERTS/' DRAINAGE /'EGYPT/* 

NATURAL  GAS/* 01 L EXPLORAT ION/ 'STRUCTURAL  PROPERTIES 
1 GEOLOGY ) 

MINS:  / DATA  COLLECTION  PLAT  f CRMS/  EARTH  RESOURCES  PROGRAM/ 
MAPPING/  MULT ISPECTRAL  BAND  SCANNERS 
ABS.  There  are  no  author  - 1 dent  1 f 1 ed^si gni f leant  results  in 
this  report . 
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UTIL:  Methods  lor  the  product. on  of  hydrogen  fro.  nature 
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'l*5'  International  Workshop  on  Hydrogen  and  ‘IS  Q?6 
Perspectives.  Liege.  Belgium.  No»e"Oer  15-16.  1976. 

Proceed  t rtgs . Vo  I I.  IA78-16U26  06-44.  Liege 
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I * Inst i tut  Electro technique  Montefiore.  1977.  2 P- 

MAJS:  J"cSSSTSu/* ENERGY  TECHNOLOGY/ -HYDROGEN  PRODUCTION/- 
NATURAL  GAS 

J.M  B , natrolcum  distillates  and 

Partial  ox  i dat  •‘,n  °'  ,*  ond  Mght  nydrocaroons . 

catalytic  cracking  o "?  j"*"* ®"dgt.n “,0r  Industrial 
t.o  techniques  of  obt.  ^ f , economics  and 

technological  0,,’'Cu'‘'f ‘ . of  the  partial 

desulfurization.  the  <3  formation  of 

oxidation  .nstal'at  ons  “ -nd  ttie  part,. I 
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techniques  are  also  assessed 
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UTTL:  Western  gas  sands  project  TLSP:  Status  Report 

CORP:  CER  Geonuclcar  Corp.,  las  Vegas.  Nev.  Avail  NMS 
SAP:  HC  AOb/Mf  AO I 

MAJS:  /-ENERGY  TECHNOLOGY/ -MINERAL  DEPOS I TS/* NATURAL  Gas/* 
OIL  E XPLORAl I ON/ -RIVER  BASINS/- SANDS 

MINS:  / COMPUTER  1ECHNI0L.ES/  DATA  BASES/  fRACTURE  MECHANICS/ 
spaceborne  photography 

ABA.  ERA 

ABS:  Resource  assessment  activities  consist  of  those 

conducted  toy  U.S.G  S.  In  Denver  and  the  outcrop  study 
of  the  eastern  Uinta  Basin.  Some  base  maps  arc 
complete  and  field  investigations  In  the  principal 
areas  of  Interest  a~e  toeing  conducted.  Laboratory  R 
ano  0 activities  funded  by  ER0A  have  been  directed 
toward  new  tools  and  Instrumentation  systems,  rock 
mechanics  experiments,  mathemat  lea  I modeling  anti  data 
analysis.  Many  Items  are  arbitrarily  reported  In  this 
category  and  In  the  section  devoted  to  the 
laboratories  and  Energy  Research  Centers  even  though 
they  require  considerable  field  experimentation.  The 
positive  results  of  system  development  and  data 
analysis  techniques  In  determining  fracture 
orientation  have  been  very  encouraging  The  Uinta  BSIN 
in  Utah  and  Ptcaanca  Basin  In  Colorado  hav«  had  seven 
massive  hydraulic  fracture  (mhej  experiments  in  the 
Upper  Cretaceous  tight  gas  formations. 
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Louisiana  State  Unlv 
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Sponsored  In  part  by 
Eaton  Rouge.  Coastal 
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AVAIL  NIIS 


CSS.  I Center 
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for 


Louisiana  Stale  Planning  Office. 
Resources  Program.  Louisiana 
it  I cl  1 1 f e and  Fisheries  Commission.  Baton  Rouge:  and 
mils  I ana  Coastal  Commission.  Baton  Rouge 
•CRUDE  OIL/*  ENERGY  POL  ICY/ -NATURAL  GAS/*SOCIAL 

‘c£as?S/  CONTINENTAL  SHELVES/  ENVIRONMENT  PROTECTION/ 
.TANOAROS 

t^non technl ca I survoy  of  oil  and  gas  activities  and 
heir  impacts  on  wet  I end.  and  a discussion  of 
>re I I ml  nary  guidelines  for  optimising  prcxkjctlon  and 
■Inlmlzlng  impact  are  presented. 
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UTTL:  Supply  of  lique'ied  natural  gas  to  the  Northeast 
AUTH:  A/BRAY.  G.  R.  ; B/JULlN.  S.  K.i  C/SIMMOnS.  J.  A. 

CORP:  Science  Applications.  Inc.,  McLean.  Ve.  avail  NTIS 
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STATES  OF  AMERICA 
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ABA:  ERA 

ABS.  The  following  aspects  of  the  supply  of  liquefied 

natural  gis  to  the  northeastern  part  of  th«  U.S.  are 
discussed  major  facilities  unq  equipment. 
Institutional  considerations  and  env l ronxenU 1 
impacts,  site  selection  criteria,  time  required  to 
Implement  an  LNC  (liquefied  natural  gas  I project, 
projected  avallaDlllty  and  reliability  of  supply, 
projection  of  future  Imports  to  the  northeast  region, 
cost  projections,  end  secondary  benefits. 
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UTTL  Tre  *anulaL’.ur«  o f synthetic  natural  U*s  by 
hyd’ ogcnat 1 on  of  Fossil  fue'  r*4iOuals 
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In  Internat t ona 1 fcorkyrop  on  MyOroq-tn  a'd  'ts 
Fyrapac  1 1 ves . Liege,  fc*  i Q 1 u|r  ■ NovCUtf  iG-i8  1976. 
Proceedings  Volo"*e  1 IA78  I8fl2b  06  4^  i Liege. 
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/•natural  GAS."S»NTHANE 
MINS:  / FOSSIL  FUELS/  PRODuCTON  ENGINEERING 

A 3 A J V B 

ABS  The  hydrog©nat ion  oF  Fossil  fuel  rtsukiait  'S 

discussed,  -ith  emphasis.  on  the  high  pressure  in  situ 
gasification  oF  coal,  h . gh  press-r e gasiFicat>on  has 
the  advantages  oF  accelerating  reaction  time-.  aid 
rendering  even  very  deep  deposits  accessible  to 
e*p I o 1 1 at  ion  Composition  oF  the  gaseous  product  and 
required  energy  consumption  are  co-oarfd  F0r 
gasification  processes  -h'ch  em-p'o,  air  and  -atcr. 
o*ygen  and  -ater  or  hyrogen  as  tne  gasifying  agent 
Attention  <S  also  given  to  surface  installations  for 
desul  fuming  and  further  refining 
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MAjS  /‘ENGINE  DESIGN/* LlGUEF IED  NATURAL  GAS 
M I NS  / ECGNOVIC  FACTORS.  EN  :R0nMENT  EFFECTS/  INTERNAL 
COMEuST  JON  ENGINES/  fc'J  /R  VEHICLES/  SPAR*.  IGNITION 
ABA:  Author  <ESA| 

ABS  An  assessment  has  been  made  into  the  viability  of 

replacing  the  usual  d'csel  engine  n a public  service 
venicle  -ith  a spa  h ignition  engine  Designed  to 
operate  on  liquefied  petroleum  gas  ILPGI  the 
advantages  of  the  LPG  engine  are  lets  sm>o*e.  less 
noise,  less  odor,  greater  po-er  for  acceleration  and 
less  Initial  cost  The  di sadvantaqr s are  an  increased 
fuel  consumption  In  terms  of  ml les  per  sal  ion  and 
Slightly  hic/ier  emissions  of  carbon  mortovide  and 
unburr.t  hydrocarbons,  the  foriwr  My  be  alleviated 
hf.-c/cr  if  the  cost  of  IPG  to  the  consumer  is 
proport i on* te I y less  than  tnat  of  oiese!  fuel.  In  this 
the  e»cise  duty  and  rebate  system  ts  very  important 
The  availability  of  LPG  is  good  at  present  end  is 
eipected  to  increase  Over  tne  ne»t  ten  years. 
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180  166.  Discussion,  p 106 
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performance  tests/  systems  engineering 

aba  G.R 

ABS  The  cryogenic  fuels  cons'dered  include  liquid 

hydrogen,  -nich  is  projfcted  to  be  the  *uel  of  the 
future,  anq  liquid  natural  oas  fLNGl  for  the  near 
term,  a design  ard  development  program  for  automotive 
LNG  tanns  is  discussed  In  IRC  se'.'C*  the  automotive 
cryogenic  tank  prototype  demonstrated  a lockuo  time  of 
nearly  14  days  in  laboratory  tests  In  conditions  of 
actual  field  use.  loss  of  flu'd  due  to  venting  r«rf iy 
occurred.  On  the  basis  of  the  prog- am  results  It  is 
concHded  that  in  areas  -here  LNG  <s  available  In 
quantity  LNG  -ill  con! true  to  be  a - economical 
alternate  fuel  for  fleet  operators  Operation  of  a 
vehicle  -h'th  -as  fueled  -itn  liquid  hydrogen  proved 
that  sa»e  and  efflcien*  operation  >s  achievable.  Tne 
preliminary  system  emeuyed  did  not  have  the  desirqp 
thermal  or  mechanical  efficiency  desired,  ho -ever . it 
appears  that  the  improvement s neeoeo  ere  achievable 
•Ithout  any  major  development  efforts. 
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Ara lyses  and  related  source  data  for  234  natural  gas 
samples  From  -el  Is  and  pipeim«s  In  2i  states  anq  one 
foreign  country  ere  presented  These  samples  -ere 
collected  during  1975  as  e pert  of  the  Bureau  of  Mines 
1 n vest  1 ge 1 1 0ns  of  the  occurences  of  helium. 
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ABS:  Worldwide  Inventories  of  crude  oil.  shale  oil.  natural 

gas.  coal,  and  nuclear  fuels  published  In  the  early 
and  mid  1970s  are  reviewed.  These  data  Indicate  a 
rapidly  worsening  fuel  situation  tor  Western  Europe 
and  Japan  In  addition,  alternative  energy  resources. 
Including  liquid  hydrocarbons.  Iprotkiced  by  the 
F I scher - Tropsch  process!,  solar  energy,  hydroelectric 
power,  geothermal  energy,  fast  breeder  reactors,  and 
nuclear  fusion  techniques,  are  considered.  The  use  of 
hydrogen  as  a fuel  Is  also  mentioned. 
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ABA  J.M  B. 

ABS:  Dissolved  two-  to  four-carbon  alkanes  detected  In  the 

waters  of  Norton  Sound  40  km  south  of  Nome.  Alaska  are 
attributed  to  a hydrocarbon  plume.  The  structural 
geology  of  the  Norton  Basin  and  dynamic  modeling  of 
the  Initial  gas  phase  deposition  (prooabie 
me  thane/ethane  and  ethane/propane  ratios  of  24  and  1.7 
respectively!  provide  evidence  that  the  seep  gas  may 
be  of  thermochemlcal  origin  rather  than  of  recent 
.'logenlc  origin. 
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A8S:  The  paper  deals  with  the  ecorxwtcs  of  a method  of 

producing  fuel*  by  collecting  ana  storing  solar 
radiation  in  plants  grown  purposely  tor  thc.r  fuel 
value  The  plant  material  can  be  used  as  a solid  fu«l. 
or  it  car.  be  converted  Into  synthetic  natural  ga* 

I SNG!  by  anaerobic  digestion  l.hich  produces  a miature 
of  methane  and  carbon  dioalde.  and  biological  cell 
matter!.  |t  is  pointed  out  that  about  17S  million 
acres  of  waste  land  appear  to  be  eval table  in  irw 
United  States  for  producing  plant  matter.  Using  the 
SNG  production  method  proposed  In  the  present  p.«Mr, 
the  yield  from  this  area  would  amount  to  more  than 
half  of  the  total  annual  consumption  of  natural  gas  In 
this  country  |he  necessary  capital  investment  and  tha 
potential  cost  of  the  gas  produced  are  seen  to  be 
competitive.  and  even  better  than,  the  cost  associated 
with  coal  gasification 
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ABS:  The  technical  and  economic  feasibility  of  programs  foe 

accelerating  tha  phasing  out  of  natural  gas 
consumption  by  electric  utilities  in  the  Southwest 
U S between  1975  and  1990  is  evaluated 
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G A . 

The  supply  of  Bavaria,  a state  of  the  Federal  Republic 
of  Germany.  «itn  natural  gas  requires  transpor tat  ion 
of  the  gas  over  large  distances.  A pipeline  eitn  a 


capacity  ahicn  is  large  enough  to  trarsm’t  gas  at  peas 
consumption  rates  IS  only  partly  utilised  at  times 
•hen  the  gas  recuirements  are  lo.cr  so  i t it  lov  d to 

be  mpre  eco’omical  to  erploy  a pipeline  these  c.-jiarlty 
corresponds  to  average  consu«T>t i&n  rotes  ar c t * supply 
additional  arroun-s’  of  gas.  •nen  needed.  » ror  g^s 
storage  facilities  An  invest  iga*.  ion  is  conducted 
regarding  tne  feasibility  to  use  a location  o*  natural 
gas  deposits  ehich  »'i  o»  enhausted  as  a place  tor 
the  temporary  storage  of  the  Gas  obtained  from  the 
pipeline  at  tires  of  lot  gas  consumption  and  a 
suitable  location  is  found  to  be  at  Molfa*sberg  at  a 
distance  Of  about  20  km  from  t^inich. 
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UTTL:  Natural  gas  storage  in  salt  caverns 
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ABS  Large  differences  In  natural  gas  consumption  for 
• Inter  and  summer  together  • >th  irregular  It les 
concerning  the  supoly  with  natural  gas  maAe  it  very 
Important  to  establish  gas  reservoirs.  It  is  founa 
that  an  underground  storage  of  the  gas  has  great 
economic  advantages  compared  to  other  types  of  storage 
and  the  feasibility  to  use  in  the  northern  part  of 
Germany  salt  caverns  for  the  storage  of  natural  gas  <S 
Investigated.  Attention  is  given  to  quest  ion* 
regarding  the  preparation  of  the  caverns,  and  problems 
•ith  respect  to  the  operation  of  natural  gas  storage 
facilities  >n  caverns - 
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*BS:  U.S.  petroleum  Industry  Finding  and  development 

expenditures  are  examined  along  with  the  drilling 
effort  reported  for  the  time  from  1052  to  1974.  It  Is 
found  that  in  the  last  t«o  years,  almost  as  much 
footage  was  drilled  for  gas  as  was  drilled  for  oil. 
Attention  is  given  to  crude  oil  production  and 
reserves,  nonassocl ated  natural  gas  production  and 
reserves,  and  figures  concerning  the  capital 
expenditures  for  oil  business  ana  gas  business.  It  is 
pointed  out  that  the  petroleum  Industry  supplies  about 
75*  of  all  the  energy  in  the  US.  and  that  It  el  II 
continue  to  be  the  principal  supplier  in  the 
forsecabie  future.  The  petroleum  and  the  coal 
Industries  are  the  only  ones  el th  any  chance  to  expand 
raplalv  enough  to  meeJ  the  Short  term  needs  of  this 


nation. 
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ABA:  Author 

ABS:  Approx  I mate ly  600  Clint  ons  concerning  safety  of 

liQucfied  natural  cas  and  liquid  methane  arc 
presented.  Each  entry  Irclcoes  the  title,  etthor 
abstract,  source,  oesc r ipt Ion  of  figures.  Pcy 
references,  ana  major  descriptors  for  retrlbv.ng  the 
document  . An  author  Index  is  Provided  as  w<  I l as  an 
Index  of  descriptors. 
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MAJS:  /‘ENERGY  TECHNOLOGY/ *NA TURAL  GAS/‘NUCl£AR  DEVlCES/‘OIL 
FIELDS 
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PERFORMANCE  PREDICTION 

ABA.  (Author) 

ABS  The  current  status  of  nuc leer -exp lost ve  fracturing  tu 
Improve  gas  production  from  tight  formations  and  In 
situ  combustion  to  enhance  Oil  recovery  from  existing 
reservoirs  are  assessed.  The  current  status  of 
projects  Gasbuggy.  Roll  son  and  Rio  Blanco  are 
presented,  and  It  Is  pointed  out  that  production 
predictions  x«re  considerably  overestimated.  Several 
hypotheses  to  account  for  this  are  presented,  but  the 
most  Important  seams  to  be  overest • meted  formation 
permeability.  The  limitations  of  the  current 
technology  are  discussed,  end  the  greatest  obstacle  to 
progress  Is  recognised  as  public  nonacceptabi 1 1 ty  of 
the  technique.  The  basic  processes  of  In  situ 
Combustion  for  enhanced  oil  recovery  are  presented 
together  with  a compa>  • -on  of  the  recovery  efficiency 
with  those  of  other  processes.  It  is  shown  that  the 
method  offers  the  highest  percentage  of  oil  recovery 
In  heavy  oil  prospects  of  any  thermal  recovery  methods 
preposed  so  far.  However,  the  metHod  Is  expensive  and 
highly  complex,  but  It  Is  likely  that  It  Is  the  most 
widely  applicable  and  that  Important  Improveaants  will 
ba  MO*  in  th#  next  decade 
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ABS:  The  assessment  of  global  resources  of  gas.  oil. 

uranium,  and  thorium  kith  er>pnasts  on  California  is 
presented.  The  forecasting  of  depletion  is  presented 
for  the  resources  from  the  historical  production  data, 
the  estimate  of  future  production,  and  the  size  of  the 
total  resource  available  Detailed  data  are  provided 
under  the  following  chapters-  methodology,  oil 
supplies:  oil  depletion  forecasts,  natural  gas 

supplies;  natural  gas  depletion  forecast  uranium 
supol'es.  uranium  depletion,  thonv*  suop'v  and 
depletion.  an<1  finally  a c'laote-  on  re-  *orh 
aooraisals  of  reserves  and  i ndi scovereu  resources,  and 
new  studias  on  pipeline  routes  mat  prow > So  to  affect 
national  and  state  planning 
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ABA:  ERA 

ABS  Costs  »ere  established  for  US  o'  and  gas 

evolorat ion  efforts  historically  and  the  level  of 
such  costs  m I960.  1985.  and  1990  *ere  projected. 

Data  were  developed  for  17  onshore  and  2 offshore 
regions  in  tne  Continental  US  where  me  petroleum 
Industry  had  t rao 1 1 1 ona 1 1 y focused  its  operations 
Onshore  and  offshore  sectors  of  Alaska  a-^  well  as  the 
offshore  Atlantic  Coast  region  that  are  the  focal 
points  of  e»Ploratory  activity,  were  also  eaah’ned 
The  research  results  are  presented  in  terms  of  total 
dol lar  costs  per  foot  drilled  for  oil  and  gas  wells. 
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commercial  gasification  of  coal  in  the  Eastern 
Hemisphere  since  1952  The  gas  produced  bv  the  K T 
process  is  rich  m CO  and  hydrogen  The  gas  has  a 
gross  heating  value  of  300  Btu  per  cubic  foot  and  Is 
suited  for  industrial  fuel,  direct  ore  reduction,  or 
chemical  synthesis  appl Icat <ons . The  national 
importance  of  coal  gasification  is  caammeC  and  the 
capital  regul recent  a for  a K-T  fuel  gas  plant  are 
considered  Attention  is  given  to  the  effect  of 
financial  and  operating  variables  on  cost,  the  effects 
of  price  inflation  and  escalation  on  fuel  costs,  and 
the  incentives  needed  to  implement  coal  gas i f <cst ton 
It  Is  found  that,  as  a result  of  Current  price  trends 
concerning  natural  gas  the  cost  of  energy  from 
eaistmg  k-T  gasification  facilities  will  within  a 
relatively  short  period  of  time  be  'ess  then  that  of 
alternate  sources 
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Processes  currently  being  developed  specially  in  tne 
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truest  tons  related  to  the  ava'>at>  e natural  gas 
reserves  technological  asr-ects  concerning  trt. 
distribution  and  trr  • rortat  cyi  ,f  natural  » . t», 

the  aid  ol  pipellr.ts  fird  Ships  dc-s  9'«1  *or  such 
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Netherlands  Nor«a>  . Iran,  the  Soviet  Union,  anci 
China.  The  use  ol  natural  gat-  in  the  German  industry 
is  discussed,  tahing  Into  account  a ut i i 7at>o»  in  the 
Iron  and  steel  industry  and  a use  lO"  the  genera; ion 
ol  e'ettrtc  po»er.  Attention  is  a I so  given  to  a use  ol 
gas  m private  households.  Questions  of  safety  and 
envl’-onmenttl  protection,  and  the  poss'Dility  to 
replace  natural  gas  attr  gas  obtained  by  the 
gasification  of  coal. 
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Hitherto  untapped  ano/or  unaconon i ca I reserves  of 
oetroleum  and  natural  gas  are  surveyed  ai|h 
gee  graphics'  location  the  status  of  «or«  on 
eap ! oi tat  Ion  of  these  resources,  and  affects  of  >or l a 
energy  costs  considered  Conventional  reserves  and 
resources  are  indicated  for  cuaoarison.  ang  tabulated 
b>  area  Exploitation  o»  organic  s*-ale.  some  heavy 
o>ls  and  tars,  and  natural  gas  lucked  in 
> o« - permaao > I • t y sandstones  is  at  pilot  stage  or 
better,  and  pi  iot  plant  exploitat iot  of  asprainc 
sr-ds  bituminous  Shale  and  Fire  damp  (coal  mnaf 
methane  is  indicated  Less  accessible  reserves  of 
me t hare  in  gropressur  red  tenet  and  formations  in 
Suamo  8*».  or  in  hydrate  fora  are  discussed 
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A Review  of  ihr  IWX)  ( odf  lw  L*'  Ship* 

In  J.  W.  Kinu-.  R J I...U»ey  and  T R Hickey 

LNC;  Ship  Safely  Enhanced  hv  Research  and!  Development 

In  |ain<-s  L.  Howard  .null  Holf  Kvamsdal 

The  LNC  Ship  in  a ( hanging  Energy  Enviirunment 

In  William  duliarry  Thnmras 

L’.S.  Offshore  Terminals:  If  and  When 

b\  lliiirv  S Maims  ..iwll  |<>hn  II  l.arvm 
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THE  LIQUEFACTION  OF  NATURAL  CAS 
G.  G.  HaseLden 
Contemporary  Physics 

Vol.  18,  no.  5 September  1977,  p.  V7/-88. 

•Si  MMAR\  TIi*  hint «»r\  iiinl  Jittr  of  intturwl  gw*  Iii|nef«i-liiin  is  iMceil  r)iuviiii^ 

that  the  nuui  fi**\ a lm\»*  ucrumil  mihm  lHWl.  Tlie  t!irrm«Ml\  ii.imik>'<  of 
t i«jii  I'  i**\  |m\  me  s|n‘«  ml  Hftciit  i«>«i  tie  fflloet  of  the  mi|>|i!v  (irrMurf  of 

• he  *md  iti  »*omj »* » -if ion.  on  r||«*  iniitiininn  wmO  retjuirtMiumf . It  i*  <liuun  flint 
li«|u«*tHT  d«a»igit  i »*•  |i>  it  • highly  .it  in  hi  »*  iIhiii.im|\  • ■•••  data  for  t !»*•  j»i«*  • itkotun>. 

aii«l  thi*  mini  lui*  « n * I togtufi*  ant  ud\Htt«  . tijuatiou  of  .tali'  and  solution 

limin' , 

Tin*  iiuiiii  I\jh*?4  of  li<|ti«*fk*r  an*  aanrsan'd  f . *r  ••  iMilural  ga»  duty,  ghoumg  that 

rrtx  atl.-  cytlrs  an*  e«*m  r.illx  j»r**f(*r.il»l  • Th«»  ad\  • ■ ug*-*  of  im\**d  refrigerant  system** 
nrr  explained. 

\ (l«***»  ri|»i ion  14 Kivm nftluremofJcni  » **ry  large  milt'd  refrigerant  plant 

for  Imim'  I*  mu  I Inpiefai  tion.  h medium  n/ml  hiHnur  ^-a|>and**r  <*ych?  for  rtdKjtielact  inn  of 
ai«ir»*d  |«Nt«,  and  finally  an  oj>»  n f-yde  unit'd  a«l  unit  tor  p**nk  *hn\  mg  duty  . 


HOW  TO  ST0°  WORRYING  ABOUT  NATlHAL  GAS. 

E.  Paltermayer. 

Fortune,  Aug. 1977,  p.156-170. 

There  is  enough  of  the  ultra-d**"  fuel  to  last 
for  several  decades— and  maybe  longer. 


INVESTIGATIONS  INTO  THE  SHEADING  AND  EVAPORATION  OF 
LNG  SKILLED  ON  WATER. 

G.  Opschoor. 

Cryogenics,  v.17,  no. II,  Nov. 1977,  p. 629-632. 


Thu  paper  contain  the  results  of  a theoretical  investigation  into  the  fvat'oration  and 
spilling  of  LNG  on  open  water  and  on  a confined  water  surface  Spreading  and  evaporatio 
are  calculated  and  compared  with  experimental  results  As  lift  e s known  about  the 
evaporation  of  LNG  on  a confined  water  surface  a model  has  been  derived  which  deu  ' tie 
rhe  evaporation  including  the  formation  of  an  ice  layer  It  is  concluded  that  results  agree 


«*e//  with  the  available  experimental  data 
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DOCUMENT 
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UTTL:  Natu-ai  gas  Supply,  aefrana  anC  ut  i I i.'dt  ion  . Vo'i.me 
2 1976  * Juno  1977  la  6 1 1>  I 1 ograpnw  »i*e  ubiirKUl 

USP  Report.  :S76  • Jun.  1977 
AUTH:  A/HUNDEVANN.  A S 

CCRP  National  Technical  Information  Service  Sp<  ir.«;f:eid. 
Va  AVA I (.  NT  I S 

VAJS  /•eiBLlOCRAPMIES/'ENIRCV  POL ICy/'NATuRAL  CAS 
MINS  / DEMAND  ( ECONOMICS »/  LNERGf  C0NSUVP1I0N,  fUEl 
CONSUMPTION/  MVORCCARUON  FUELS 
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N00014  76-C  0309  77/0C/0O  lOOPAGfS  UNCLASSFItO 

DOCUMENT  ‘ 

UTTL:  Verification  of  f I net)  offsnorc  oil  ana  gas  p I a t * nmi& : 
An  analysis  of  need,  scope.  ar<|  d I te-n<ii  y, 
verification  systems 

C0RP:  National  Academy  of  Sciences  National  Research 
Council.  Washington . D.  C.  CSS.  (Mar  no  Coa  a . 
AVAIL  NT  I S 

/'NATURAL  CAS/*0f  FSHORE  PL  AT  r 0RMS/ *0l  L E >.Pt0RA  T ION 
MINS:  / GEOLOGICAL  SURVEYS/  GOVERNMENTS/  OfFSeORf  CNfRiiV 
SOURCES/  REGULATIONS/  STRUCTURAL  ENGINEERING 
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PAGES  unclassified  DOCUMENT 
UTIL:  Reco/cry  of  landllll  U-s>  Ek-untaln  View  1LSP. 
final  Report 

AUTH:  A/C  ARISON . J.  A AUi.ii  Nils 

S2I;  5!a,sjpsss^.i [‘nsus^uEc  cSviu.«./-«»t.o 

MINS:  ^ENERGY  CONVERSION/  MATERIALS  RECOVERY/  NATURAL  CAS/ 
WASTE  DISPOSAL 


77NH3B13*  CATEGORY  A3  RPT»;  UCID- 17369  CNT«  . 
w 7A05ENG-A8  77/01/00  14  PAGES  UNC lASSI F I ED 

DOCUMENT 

Stimulation  of  the  tight  western  gas  reservoirs 
A/HAUSON.  M E 

California  Untv.  , Live#  more  Lawrence  Livermore  Lab. 
AVAIL  NT  IS 

/•natural  gas/'Reservoirs 

/ CRACK  INITIATION/  HYDRAULICS/  NUCLEAR  EXPLOSIONS 
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77A33 1 70*  ISSUE  14  PAGE  2313  CATEGORY  35 
77/01/00  5 PAGES  In  RUSSIAN  UNCLASSIFIED  OOtUMENl 

Burnout  of  gaseous  fuel  In  a t ui>- - combustion  chamber 
with  longitudinally  distributed  itr  supply 
A010FNK0.  V.  I.;  B/BABENKO.  IU  A ; C/ll  UErCHIK . G. 

N ; O/KHRISTILH.  V.  A . E/SICVCHENKO.  A.  M.  PAA : 
E/lKiev&klt  Pol  1 tekhn l chesk l 1 Institut.  Kiev, 
Ukrainian  SSR  ) 

E r.erget  I ka . vol  . 30.  don.  1977.  p.  Sb-60.  In  Russian. 

/ • BURNOUT / * COMBUST  ION  CHAMBE RS/ *f UE L COMBUST  ION/* GAS 
TURBINE  ENGINES/ * NA T URAL  GAS 
/ AIR  FLOW/  NOMOGRAPHS/  PIPES  I TUBES  I 


V 77N7997 I » CATEGORY  38  RPTe:  AD  A037938  R-1845-RC 

76/00/00  69  PAGES  UNCLASSIFIED  DOCUMENT 

UTTL:  Haza,  us  associated  with  the  importation  of  liquefied 
natural  gas 

CO^P  RAN0l'roV-  F «“  i S/J*0UETTE-  L':  C/KING.  M . S. 

CORP.  RAND  Corp..  Santa  Monica.  Calif.  AVAIL  NTIS 

ha£ards°NMENI  trfEC,s/*UOutFlEO  NATURAL  GAS/- TOXIC 

MINS:  / AIR  POLLUTION/  POLLUTION/  SAFETY  FACTORS/  WATER 
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77A4B093  ISSUE  33  PAGE  3913  CATEGORY  35 
77/04/00  5 PAGES  UNCLASSIFIED  DOCUMENT 

Firing  systems  For  combustion  of  natural  gas  crude 
oil  and  bunker  C ol I - Selection  of  parameters  for 
thermal  power  station  units  and  the  applied  systems  of 
steam  general  ion 


a/iautenschlaeger.  f w 

Energy  Developments,  vol.  1.  Apr 
/• BURNERS/ -CRUDE  01l/*fUEL  COMBUST 
NATURAL  GAS/' TURBOGENERATORS 


1977.  p.  4 a 
ION/. fuel  OILS/. 


/ ATOMIZERS/  BOILERS/  bURNERS/  COMBUSTION 
f.ECTRIC  POWER  PLANTS/  GAS  PRESSURE 


CHAMBERS/ 


79N77989*  CATEGORY  38  RPTe  NZERDC-23  77/00/00 
30  PAGES  (^CLASSIFIED  DOCUMENT 
UTTL:  Methanol  trejn  natural  gas  for  engine  Fuel 
AUTH:  A/dUGO.  B T. ; 6/WALKER.  8.  V.:  C/GRAHAM.  E.  E. ; 

D/RELS.  I F. ; E/GIRAkDIN.  E.  K 
C0.3P:  New  Zealand  Energy  Research  and  Development  Cormittee. 
Auckland.  AVAIL  NTIS 

MAJS:  /'ENGINE  TESTS/ ‘GASOL INE/*ME THANE/- NATURAL  GAS 
MINS:  / CORROSION/  DISTRIBUTION  (PROPERTY)/  ECONOMIC 
ANALYSIS/  FUEL  SYSTEMS/  MIXTURES/  TECHNOLOGY 
UTILIZATION/  TOLERANCES  (MECHANICS)/  VaPOR  PRESSURE 


\ 77NBJB88*  CATEGORY  44  RPTe:  NT  I S/PS- 77/0573/4 

77/07/00  153  PAGES  UNCLASSIFIED  DOCUMENT 

UTII:  Natural  gas  Supply.  rb-manC  and  utilization.  Volume 
1:  1964  • 1975  (a  DIOllograpny  wltn  abstracts) 

TLSP  Report.  1964-1975 
AUTH  A/HUNDEMANN.  A.  S. 

CORP:  National  Technical  Information  Service.  Springfield. 
* Va.  AVAIL. NTIS 

MAdS:  /.BIBLIOGRAPHIES/* ENERGY  P0L1CV/.NATURAL  GAS 
MINS:  / DEMANO  (ECONOMICS)/  ENERGY  CONSUMPTION/  FUEL 

CONSUMPTION/  HYDROCARBON  FUELS 


77N74343#  CATEGORY  98  RPV*  FE -2271-1  CNT* 

E I 49 - 18 ) - 3371  76/00/00  355  PAGES  UNCLASSIFIED 

DOCUMENT 

UTTL:  Natural  gas  from  unconvent  tonal  geologic  woi.r ces 
CORP;  National  Academy  of  Sciences  - Nat  tonal  Research 

Council.  Washington,  p.  C.  CSS  (Board  op  Mineral 
Resources.)  AVAIL. NTIS 
MAJS.  /'EARTH  RESOURCES/* NA1URAL  GAS 
MINS:  / CONFERENCES/  METHANE 
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77429572  ISSUE  <2  PAGE  2040  CATEGORY  44 
TA^n/00  46  PACES  In  GERMAN  UNCLASSIFIED  DOCUMENT 

UTTl  :^|7ergV  cons  iderat  tons  related  to  tne  aiquHition. 

*flpfyr>  and  utilisation  of  solar  energy 
AUTH:  A'SUTER.  P B'MCOLESCU.  T PAA  S/< Lausanne 

Ecole  Pc  I v techn  • que  Federate.  Lausanne  Sn,  ttrr  i.indl 
In  Princip'es  of  solar  technology  1 Meeting.  2nd 
Stuttgart.  West  Germany.  October  22  1976  Reports 

<477-29562  12-44)  Wunicn.  Deutscne  Gesol  Ischaf  t fuer 
Sonnenrr.ergte.  1976.  p 237-262  In  Goman 
wajs  /•chemical  energy/* electric  power/- energy  conversion 

EFFICIENCY/" SOLAR  ENERGY  CONVERSI ON/ " SOL AR  HEATING/* 
THERMAL  ENERGY 

MINS  / BLACK  BODY  RADIATION/  CRUDE  OIL/  ENERGY  SOURCES/ 

ENERGY  TECHNOLOGY/  NATURAL  GAS/  PHASE  TRANSFORMATIONS/ 
SOLAR  COLLECTORS/  SPECIFIC  HEAT/  STORAGE  TANKS/ 

SYSTEMS  ANALYSIS/  TECHNOLOGY  TRANSFER 

ABA:  G R 

ABS:  The  e*e-gy  concept  provides  an  evaluation  measure  for 

chemical  and  thermal  energy  in  its  relation  to 
merhanlcal  and  electrical  energy  A meaningful 
application  of  the  emerqy  concept  is  related  to 
Investigations  concerning  the  replacement  o<  oi  based 
heating  technology  by  alternative  app’-oaches 
Attention  is  given  to  the  e*ergy  equivalence  of 
various  forms  of  energy,  the  study  of  emergy  chains, 
the  conelderat ion  of  the  system  solar  co I 1 ector -water 
Storage  tank  on  the  basis  of  the  energy  concept,  end 

for  c~.r. 


Q Advances  in  instrumentation,  ▼.  31,  pts.  1-1*; 
lRl*  proceedings  of  ISA  Conference  and  Exhibit, 

,A5  Houston,  Texa3,  October  ll-ll*,  197^,  — 

v,31  Pittsburgh  : Instrument  Society  of  America, 

pt.l-U  cl97fi. 

1*  v,  : ill,  ; 29  cn, 

1,  Scientific  apparatus  and  instruments — 
Congresses,  2,  Jiigineering  instruments— 
Congresses,  I,  Instrument  Society  of  Ameri- 
ca. II,  ISA  Conference  and  Exhibit,  Houston, 

LNC  VALVES  - TOIUOI>.  SYSTEMS,  T.  3.  4,  Chaobrau 
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> 77A23099*  ISSUE  9 PAGE  1434  CATEGORY  44 

76/12/00  5 PAGES  In  GERMAN  UNCLASSIFIED  DOCUMENT 

UTTL:  On  the  prodtCtlon  of  to»n  gas  from  off-gases  of  the 

chemical  processing  industry 

AUTH  A/aILSDORF.  J.:  B'H|PP*E.  M ; C/REINHARDT.  A.  PAA 

C/IVEB.  I ngen I eur  techn isches  Centra Ibuero.  Boehlen. 
East  Germany) 

£ne> q letecnm k , vol . 26.  Dec  1976,  p.  564-568.  In 
German. 

MAUS:  /-CHEMICAL  ENGINE ER I NG/ -ENERGY  TECmN0L0Gy/-GAS 

COVPOSI T I ON/ -NATURAL  GAS/*WASTE  ENEPGY  UTILIZATION 
MINS:  / CALdON  MONOXIDE/  COST  EFFECTIVENESS/  DOMESTIC  ENEPGY 
/ GAS  MIXTURES/  HYDROGEN/  OXYGEN 
ABA  R.D  V. 

ABS:  Preparation  of  town  gas  from  residual  gases  of  the  CPI 

is  Characterized,  availability  of  types  of  CPI 
offtakes  is  outlined,  and  theoretical  ana 
technol og i cal  fundamentals  of  th#  production  of  town 
gas.  various  mimed  gas  compositions,  and  oomest tc  and 
Imported  natural  gas  ara  discussed  Mining  diagrams 

fer  important  combinations  of  gases  are  reproduced, 
and  c:p  processes  yielding  useful  off -gases  are 
mentioned  Recent  devc ' opment  anu  futu-e 
potentialities  of  town  i as  prcauCtiOn  from  CPI 
off  gases  are  oealt  with,  and  the  discussion  is 
emtended  to  investment  costs  and  possible  cost 
sav i ngs . 


77A2E083  ISSUE  10  PAGE  1672  CATEGORY  44 
76/OC/CO  7 PAGES  UNCLASSIFIED  DOCUMENT 
UTTL.  Liquefied  natural  gas  for  California 
AUTh  A/RCCHA.  E.  P.  PAA  A/( Southern  California  Gas  Co 
Los  Angeles . Calif  ) 

In:  Energy  la  : Tacklmg  the  crisis.  Proceedings  of  the 
Secor.d  Greater  Los  Angc  tes  Area  Energy  Symposium  Los 
Angelos.  Calif..  ttiy  19.  1976.  CA77  26076  10-44,  Nortn 
^67  * *3°** ' 1 * f ' " w*st*irn  Periodicals  Co..  1976  p. 

MAJS:  /-COST  ESTIMA TES/ "FUEL  SYSTEMS/ * L IGuEF IE0  NATURAL  CAS 
MINS  / LIQUEFACTION/  REFRIGERANTS/  SOUTHERN  CALIFORNIA/0 
SYSTEMS  ENGINEERING 
ABA:  (Author) 

ABS  Efforts  to  increase  the  natural  gas  supply  of 

California  by  the  transportation  of  liquefied  natural 
gas  are  discussed  The  scope  of  the  projects, 
estimated  capital  and  operating  costs  ana  system 
design  are  covered  liquefaction  procass  design  )a 
described  In  some  detail 
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IP  Advances  in  cryogenic  engineering,  v,  21  / 

1,90  edited  by  K.  D.  Timmerhaus  and  D.  H.  Weltsei. 

llew  York  : Plenum  Press,  £19761 

v,21  xv,  5**9  P.  : ill*  • 2*>  cn» 

n A Cryogenic  Engineering  Conference 

Publication," 

ISBII  0-306- 38021-B 

1.  Low  temperature  engineering  Con- 
gresses. I.  Timraerhwir. , K.  D.,  ed.  H. 
Weltzel , D.  H.,  ed.  III.  Cryogenic  Engi- 

Fxpcricncr  of  Tokyo  Gas  with  In-Ground  LNG  Tanks.  Y . Mi  yata, 

Tokyo  Gas  Co.,  Lid 

Geometric  Stability  of  Cylindrical.  Double-Walled  Cryogenic  Tank 

Structures, G.  E.  Padawfr,  Cabol Corporation  3,5 

A Model  for  ENG  Tank  Rollover,  A.  E.  GfcRMtixs,  Cabol  Corpora- 

326 

lion  

Distrigas  LNG  Barge  Operating  Experience,  N.  E Franoesh. 
Consulting  Engineer,  and  G.  A.  Randall,  Jr.,  Distngas  Corpora-  ^ 

lion  "n 

Inert  Gas  Generating  System  for  Liquefied  Natural  Gas  Carriers.  G. 

M Meyer,  Consultant • • • ••  • • • 

Running-Film  Vaporizer  for  LNG,  H.  H.  West  and  G.  L.  Puckett, 
University  Engineers,  Inc 339 

Safety  Aspects  of  LNG  Spills  on  Land,  D.  N.  Gideon,  A.  A. 
Putnam,  and  A.  R.  Duffy,  battelle  Columbus  Laboratories  . 377 

Cryogenic  Fuel  Systems  for  Motor  Vehicles,  J.  J.  Hibl,  Beech 
Aircraft  Corporation  180 
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UTTL:  Dense  phast  transmission  of  HdtU'c.1  gas 
AU fH : A.KiTZ.  0.  L.  ; 8/MNG.  G. 

CCRP : Calgary  Untv.  (AlDertal  AVAIL. NT  IS 
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TRAN3P0RTAT  ON 


MINS:  / FLUID  MLCHAN1CS/  LOW  TEMPERATURE/  MATERIALS 
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N1  PB  273700/5  BLM  ME- 78  14- VOL  1 75/07/07  bOI  PAGES 

UNCLASSIFIED  DOCUMENT 

UTTL:  Proposed  increase  In  oil  and  gas  leasing  on  the  outer 
continental  shell,  volume  1 TLSP:  Final 
Env l ronmental  Statement 

CORP:  tureau  Of  Land  Management , Washington.  D.  C.  CSS:  | 
Div.  of  Minerals  Enviroiiaental  Assessment  | 

AVAIL. NILS  SAP:  HC  A9’J/MF  AOl  ; MC  also  available  in 
set  of  3 reports  HC  E99.  PB- >73699- Set 
MAJS:  /‘CONTINENTAL  SHELVES, ‘CRUDE  Otl/‘NAtURAl  GAS 
MINS:  / ALASKA/  CLIMATOLOGY/  ENERGY  POLICY/  fNV I HONMENT 
EFFECTS/  GEOLOGY/  GULF  OF  MEXICO/  OCEANOGRAPHY 
ABA:  GRA 

ABS:  A proposal  of  the  Department  of  the  Interior  Is 

considered  which  would  accelerate  Its  Ou'er 
Continental  Shelf  IOCS)  oil  and  gas  leasing  in  the 
years  1975  through  1978  The  program  suggests 
conducting  si*  lease  sales  each  year.  Lease-  sales  in 
some  or  all  frontier  areas  by  1976  are  proposed.  Many 
of  the  areas  have  little  or  no  history  of  DCS  ell  and 
gas  development . Volume  1 of  the  statement  includes 
the  description  of  the  proposed  action  and  the 
description  of  the  environment  In  which  the  action 
would  take  piece. 


J 7 7 A 1 103  2 ISSUE  I PAGE  73  CAfEGORv  44  76/00/00 

21  PAGE*  UNCLASSIFIED  DOCUMENT 
UTTL:  Energy  and  the  gas  industry 

AUTH:  A/GRAY.  J.  A.  PAA  A/iBMtisn  Gas  Corp . . London. 
England | 

In:  Aspects  of  energy  c<,nver  sion . Proceedings  of  tne 
Summer  School.  Oaford.  England.  July  14-25.  1975. 

(A77-II026  0|-44|  Oaford.  Pergamon  Press.  1976.  p. 
217-236.  Discussion,  p 236.  237. 

MAJS:  /‘COAL  GASIf  ICAT  I0N/-EMRGV  REQU 1 RE  A1E  NT  S/ * E Nl  RGY 
TECHNOLOGY / ‘ I NDUST  R I AL  ENERGY/- NA I URAL  GAS 
MINS:  / ANNUAL  VARIATIONS/  DIURNAL  VARIATIONS/  DOMESTIC 
ENCRGV/  GREAT  BRITAIN/  HEAT  SOURCES/  OILS 
ABA:  B.J. 

ABS:  Some  of  the  energy  problems  eng  prospects  facing  the 

British  Gas  Corporation  are  described.  Attention  is 

given  to  the  natural  gas  supply  system,  load  matching 
(seasonal  and  diurnal  I.  gas  reserve*,  end  the  ma-Ket 
for  gas  (doncstlc  <md  l (dust r la  I I . the  development  of 
such  technologies  as  substitute  natural  gas.  oil 
gasification  (catalytic  rich  gas,  gas  recycle 
hydrogenator . and  fluidized  bed  hyorogenetor ) , end 
coal  gasification  (the  Lurgl  process,  end  the  slagging 
gasifier)  Is  enamlnea. 
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Book 
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Papers  arc  presented  on  the  applications  of  cryogenic 
technology  of  liquefied  natural  gas  • LNG I . Attention 
I,  given  to  liquefaction  facilities  for  the 
Trans  Alaska  Gas  Projer I . the  liquefaction  of  n»tura 
gas  wl th  auto-refrlgera'ed  cascade  cycle,  an  LNG 
containment  system  for  marine  transport  of  LNG.  an 
undersea  pipeline  for  off-shore  terminals.  LNG  safety 
In  United  States  ports,  and  the  volume  of  flammable 
mint  ore  resulting  from  atmospheric  dispersion  of  a 
leak  or  so* 1 1 Also  considered  are  world  trade  In  LNG. 
envl ronmental  aspects  of  LNG  terminals,  and  the 
operation  of  LNG  carrier*  from  Alaska  to  Japan 
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technological  forecasting 

ABA:  ERA 

AES:  Present  and  possible  future  oil  and  gas  development 

was  Investigated  for  the  purpose  of  locating  those 
salt  domes  where  such  oil  and  gas  deve iopmr nt  w«-uid 
not  interfere  with  the  possible  storage  of  radioactive 
waste  material  In  the  core  of  the  salt  dome. 
Preliminary  findings  Indicate  that  several  of  t*»e  salt 
denes  in  each  of  the  three  basins  under  study  are 
hydrocarbon  barren  and  that  the  present  end/or 
pcsslble  future  oil  and  gas  development  on  or  in  the 
areas  Immediately  surrounding  the  salt  dom«t  should 
not  Interfere  with  the  possible  storage  of  radioactive 
waste  material  In  th#  core  of  these  salt  domes. 
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ABS  : In  connect  lo»i  with  tri».  r .»•  s t r I I On  of  four  major 

llqu-fled  natural  gas  rlHCl  Facilities  In  New  fork 
City,  the  N*w  York  City  Fire  Coewil  S'.loner  has  asked 
NASA  for  assistance.  It  w..s  c-h.  1 d*o  that  the  Kennedy 
Space  Center  should  oe.r  lop  a risk  r*na>r«nt  system 
l RMS  I for  the  use  of  the  New  York  fire  Department 
1 N y f 0 1 . The  RMS  provides  fo>  e oobllshefl  set  of  «#fety 
regulations  by  the  NYFO  A de-crlptlon  of  the  RMS  is 
presented  es  an  e«ample  of  an  application  of  aerospace 
technology  to  a civilian  sector,  namely  IMJ 
facilities. 
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NATURAL  GAS  - METHANE 


WHY  NOT  METHANE7  Steve  Rattner. 

Energy  Engineering — Journal  of  the  Association 
of  Energy  Engineers,  vol  76,  no  6,  October/ 
November  1979*  P»  11-26. 


VMY  NOT  METHANE?,  by  Steve  Rattner,  C.J.  Mankin,  Robert 
Yeck,  Berry  Commoner,  and  Eugene  Lur.tey,  Enironment,  vol. 
21,  no.  I,  Jan/Feb.  1979,  p.25-46. 
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Ihe  Scientists  Institute  tor  Public  Information  tSIPI)  sponsored  a Congressional 
semmdr  on  natural  gas  in  April  1978  m Washington  DC.  funded  by  the  Educations i 
Foundation  ot  Amencs  This  article  is  a revised  and  updated  version  ot  the  sem» 
,.a,  nsiiers  as  published  in  the  magazine  Environment,  in  its  January  /February 
1979  issue  It  is  copyright  by  Heldrel  Publications.  Room  504.  4000  Aibemar<e 
Street  NW  Washington  DC  20016.  and  reproduced  here  with  its  permission 


THE  CASE  FOR  METHANE 
GAS  RESOURCES  AND  RESERVES 
METHANE  FROM  BIOMASS 
THE  ECONOMICS  OF  METHANE 


Sieve  Renner 
Chari «i  J.  Mankin 
Robert  Yeck 
Barry  Commoner 


DELIVERING  METHANE 


Eugene  Luntey 


r,N  THE  CHLyl*  FUNDAMENTAL  CONTROVERSY:  LINE-  INTENSITY 
MEASUREMENTS  REVISITED,  by  Barry  L.  Lutz  and 
Peter  M.  Silvaggio  and  Robert  W.  Boese. 

The  Astrophyslcal  Journal,  vol.  22 7, no.  1,  part  1 
January  1,  1979,  p.334-337. 


HIGH-RESOLUTION  COHERENT  STOKES  RAMAN  SPECTROSCOPY  OF 
THE  vj  AND  vj  BANOS  OF  METHANE,  BY  J.  R.  Boquillon  and 
R.  Bregier. 

Applied  Physic*,  vol.  18,  no.  2,  Feb.  1979,  p.195-198. 


AN  EVALUATION  OF  METHANE  COMBUSTION  MECHANISMS.  2.  COM- 
PARISON OF  MOOEL  PREDICTIONS  WITH  EXPERIMENTAL  DATA  FROM 
SHOCK-INITIATED  COMBUSTION  OF  C.H  C.H.  , AND  C„ H . by 
J.N.  White  and  W.C.  Gardiner,  Jr.,  The  Journal  of6Ahysical 
Chemistry,  vol.  83,  no.  5,  March  1979.  p. 562-563. 
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Representative  miwtd  pies  of  tnc  pvtre:.'  Ole 
tractions  of  sortec.  heu  ehole  »,iites  have  b'oi 
ffrrcnteo  at  20  C to  t'-ducc  methrirc*  f "i-  t.it  an 
vessels  for  senacor  t if  u'  us  curat  .on  .01  c p<->.s,aeO  to 
er-.oit  glass,  grit  and  nther  tva.y  solids  a>  d .•  so 
floating  plastic  mate'  al  to  oe  easily  rr^Hj  for 
optimum  gas  yields  »at*'  fact  to  to  tervei  to  tie 
Pu'rescib'c  material  to  maintain  tre  c.i'lctg  co<  tent  of 
t*o  *err,ientat  tens  at  less  than  9-  «•/».  In  <rc  It  .; 
•touor  recovered  oy  settlement  trom  cigesteo  sludge 
«»a=.  used  successfully  in  place  of  le*  V 
regu’reaer.t  fer  additional  nitrogen  c-  other  'or.il 
salts  could  be  demonstrated  The  highest  yi<  Id  of  gas 
in  tne  semi  Cont  mucus  t«sts  vay  c 307  cu  n,.  Kj  dry 
weight  of  feedstock  Tn  s »as  ecuivalert  to  a u.is 
yield  Of  0 . 49  cu  m/kg  fermentable  material  in  the 
tractions  user*.  Tne  ccmr-osl  t ion  of  the  gai  *.:s  f.tj-70* 
retngne  plus  30-35*  LOs  In  limited  to.TC'al-.*.' 
due  Ci  at  JO.  3**  and  •-  C tne  highest  oas  vi.  ns  .ert 
Obtained  at  3e  C.  An  cc.nonlc  asscssrert  of  tn. 
process  as  >t  might  «it  present  ge  appi-cd  to  i refuse 
sorting  plant  concluded  that  the  process  «culd  be 
uneconomic.  However,  if  a ma'*et  for  the  digested 
sludge  could  be  found  this  could  alter  the  economics 
app-eci ably. 
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RFTHANP  FROM  RF10W  RISES  IN  PRIORITY. 

Guy  E.  Uei smantel 

Chemical  Engineering,  Vol.  85,  No.  11,  May  1978, 
n.  114-116 


No  one  knows  exactly  how  much  methane  can  be  recovered 
from  the  geothermal  brines  of  Texas  and  I xiuisiana, 
but  studies  to  assess  this  resource  are  under  way. 


METHANE  FROM  THE  ROWELS  OF  THE  EA»TH 
David  Paterson 

Newscientist,  Vol.  78,  No.  1109.  June  29. 
1978,  p.  196-R98. 


,hJ,n,r°  f,0**1  *he  de,a'1  °*  * n~  "***  Resting 

earimeihlnri?.may  ,COnt*,n  ,uffident  reserves  of  natural 
gas  (methane)  to  sustain  our  present  level  of  hydrocarbon 

consumption  for  at  least  a million  years.  Gold's  theory 
also  goes  a consider »hle  way  towards  explain.ng  man^of 
the  diverse  events  that  forewarn  of  earthquake  activity— 
including  for  example,  the  Chinese  dairas  that  odd  animal 
behaviour  often  precedes  earthquakes. 


The  Fast  Production  of  Methane  by  Anaerobic  Digestion 
2 volumes.  Final  Report,  May  2l*f  1976-December  31,  197'"'. 

bv  C.D.  Finr.ey,  R.S.  £vans,II,^r  K.A.  Finney 

Peptl  of  "-inerTy  ocuaeet  D00-2 900-17  (Vol.  1)  and 
COO-2900-17 (Vol.  2).  Contract  no.  5Y-76-C-02-2900 

& pmiai  (Ml,  MthaM  9M1  la  produced  as  tba  organic  fraction  of  solid 

TtfvM  is  rendered  inart  by  aneerefcle  digestion.  Objectives  of  this  rsssarch  wars 
to  show i (1)  product  gasss  are  inhibiting  and  their  transfer  is  rate-liaiting* 
>(il)  anaerobic  digesters  can  be  optimised  to  proeote  faster  rethane  production* 
end  (iii)  opt leal  performance  requires  separation  of  hydro if  frae  gasification. 
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ot'tain  engine  performance  and  emission  data  as  veil  as 
Chamber  pressure  time  diagrams  for  gasoline,  natural 
gas.  and  methanol  fuels.  A tnerr odynami c model  of  a 
ManRel  engine  was  developed  which  accounts  for 
Ape  > - sea  I leakage,  heat  transfer  and  wall  quenenmg 
The  mass  fraction  burned  as  a function  of  crank  angle 
was  calculated  from  a measured  pr assure • t l»e  diagram. 
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blue-green  algae  and  kelp  methane  sources,  ana  « 
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generated  by  solar  r,eat  concentrated  on  a ocMer 
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ABA:  AIK. 

ABS.  The  Air  Force  begun  In  I97A  a program  to  Investigate 
tne  possibility  of  uslng-alternat I »e  rtonest *c  lioo’d 
hydrocarbons,  primarily  shale  o!  : as  sources  for  tne 

standard  jet  fuel.  JP-4.  In  order  to  ensure  ad- Quote 
fuel  availability  at  f.n  acceptable  cost  T nr  noi>e- 
uiscusses  the  results  of  this  pregram  and  its  future 
goals.  Results  of  processing  studies  on  aitcmat  vc 
hydrocarbon  sources  fro"  shale  oil  are  prey  • ed  it 
is  found  that  she’e  oil  processing  recited  m 
specification  turbine  fuel  when  hydrotreated  at  *i>00 
dsi.  wnile  coal  ltauids  failed  to  -«ct  spec  i * 1 1 o’,  ions 
even  when  hydrotreated  to  220C  psi.  f -o I Ccr.vcd  from 
shale  oil  was  also  found  to  be  econom-cal ly 
competitive  under  proper  conditions  Results  fron 
shale  oil -derived  fuel  combustion  studies  are 
presented,  showing  the  effects  of  hydrogen  ana 
nitrogen  content  on  conbustor  liner  terperature.  s"ok« 
ana  NOx  emission.  A projection  of  future 
specifications  of  Air  Force  aviation  fuels  is  then 
presented . 
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UTTL:  EPA  program  status  report:  Oil  shale 

AUTH:  A/ECKSTEIN.  L. 

CORP:  Cameron  Engineers.  Inc..  Denver.  Colo.  AVAIL. NTIS 
SAP:  HC  A04/MF  A01 

MAJS:  /‘ENERGY  POLl C V/* ENV I RONMENT  PROTECTION/'POLLUT ION 
MONITORING/'SHALE  OIL 

MINS:  / CARCINOGENS/  ECOLOGY/  GEOCHEMISTRY/  VEGETATION/ 

WASTE  DISPOSAL 

ABA:  GRA 

ABS;  An  overview  of  oil  shalm  research  and  development 
efforts  performed  by  EPA.  or  funded  by  EPA  monies 
passed  through  to  other  federal  agencies  unde"  the 
Interagency  Energy/Envt ronment  P and  D Program  Is 
presented.  Topics  included  are  the  purpose, 
background,  and  rationale  behind  EPA's  efforts:  EPA 
program  goal*  and  fiscal  yaar  1977  program  funding; 
and  the  ecope-of -work  for  SS  projects.  A table 
summarizes  these  projects  by  presenting  project  title, 
sponsoring  agency,  performing  organ  1 zat 1 on . and 
project  duration. 
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Alternative  aircraft  fuels 

A/LONGwELL . J.  P.;  B/GROBMAN.  j.  p*A  A/fKIT. 

Cambridge.  Mass’.  B/inasa,  La. i s Research  Center. 
Cleveland.  Ohio! 

Massachusetts  Inst,  of  Tech..  Cambridge  ; Nat  tonal 
Aeronautics  and  Space  Admi nl str at  I on  Lewis  Research 

Canter.  Cleveland.  Ohio. 

American  Society  of  M.  chan teal  Engineers.  Gas  Turbine 
Conference  and  Products  Show.  London.  England.  Apr. 

9- 1 3.  1978.  Paper.  21  p. 

/•AIRCRAFT  FUELS/'COAL  UTIlI2ATI0N/»JET  ENGINE  FUELS/* 
SHALE  OIL 

/ AIRCRAFT  FUEL  SYSTEMS/  BOILING/  C0M6UST ION  CHAMBERS/ 
ENGINE  DESIGN/  MELTING  POINTS/  REFINING/  THERMAL 
STABILITY 
G R. 

In  connection  with  tne  anticipated  impossibility  to 
provide  o’  a tong-term  basis  liquid  fuels  derived  from 
petroleum,  an  invest igat Ion  has  been  conducted  with 
the  objective  to  assess  the  suitability  of  jet  fuels 
made  from  oil  shale  anq  coal  ana  to  develop  a data 
base  which  will  allow  o** imizat ion  of  future  fuel 
characteristics,  taking  energy  efficiency  of 
manufacture  ana  the  tradeoffs  *n  aircraft  and  engine 
design  into  account.  Tne  Droperttes  of  future  aviation 
fuels  are  examined  and  proposed  solutions  to  problems 
of  alternative  fuels  are  discussed  Attention  is  given 
to  tne  refining  of  jet  fuel  to  current  specifications, 
tne  control  of  fuel  thermal  stability,  and  combustr.r 
technology  for  use  of  broad  spec  1 f icat ion  fuels.  The 
first  solution  is  to  continue  to  develop  the  necessary 
tachnology  at  tha  refinery  to  produce  specification 
Jat  fuels  regardless  of  the  crude  source 


•JET  FUEL  FROM  SHALE  OIL?  bv  I r An.  t . ,, 

ill,  C.L.  Delaney  and  B.R.  Lnden  ’ V’  Cb"rc''- 

Bn*1”'r1"8’  TOl’  “•  12.  IVceaher  1,78. 
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OIL 

MINS:  / COMPUTERIZED  SIIAJLATION/  LASER  OUTPUTS/  NEUTRONS/ 
NUCLEAR  POWER  PLANTS/  REINFORCING  FIBERS/  SAFETY 
ABA:  A.R.H. 

ABS:  A yield  of  7.3  * 10  to  the  9th  power  neutrons  and  a 6 

keV  Ion  temperature  was  recorded  for  Shiva's  first  20 

beam  shot  on  target.  The  laser  delivered  a record  26TW 
In  less  than  0.1  ns.  The  development  of  lightweight 
fiber  composite  materials  for  various  applications  <s 
discussed  with  emphasis  on  their  use  In  energy  storage 
flywheels.  Methods  for  preheating  the  rubble  bed  with 
hot  Inert  gas  as  a startup  means  for  control  led 
combustion  retorting  of  oil  shale  are  examined  as  well 
as  efforts  to  Improve  and  update  the  technical  basis 
for  assessing  seismic  safety  at  nuclear  power 
fad  titles 


WHAT  PRICE  OIL  SHALES? 

Ramues  Gallois 
New  Scientist 

Vol.77  no.  1091  Feb.  23,  1978 
p.490-493 

Major  deposits  of  oil  shale  occur  on  every  continent  and 
have,  at  one  time  or  another,  been  worked  in  most  in- 
dustrialised countries.  However,  these  workings  have  never 
been  on  a large  scale  for  a number  of  reasons.  First,  oil 
shales  have  to  be  retorted  to  about  500°C  before  they  yield 
oil  in  commercial  quantities.  The  energy  profit  from  this 
process  is  small  because  of  the  inefficiency  of  the  retorting 
and  the  cost  of  winning,  retorting,  refining  and  Ijnd 
reinstatement;  shale  oil  could  theiefore  only  be  com- 
petitive with  naturally  occurring  oils  if  worked  on  a vast 
scale  Secondly,  because  the  spent  shale  after  retorting 
has  a similar  volume  to  the  raw  shale,  has  few  uses  and 

may  include  small  quantities  of  carcinogens,  its  disposal 
presents  formidable  environmental  problems 
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(From  Sc  letter  and  Tahcdugr  of  OH  Shale.  By  T.  F Yen.  Auuo 
ale  PrufctaK  of  CIiciukjI  tug  meeting,  invwonmrnDl  f n&iiwviing 
Soem.es  ami  McJmnc.  University  of  Southern  California.  Published 
by  Ann  Arbor  Science  Publisher,.  Inc..  1976) 
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: Pyrolysis  of  oil  shale  The  effects  of  thermal 
history  on  oil  yield 

: A/STOUT.  N.  0.;  B/kOSKINAS.  G.  J.;  C'RAlfV  J 
0/SANTOR.  S.  0 ; E/OPILA.  R.  J..  F/R0TH*Al!  a' 
California  Ur.tv..  L i vei  "«jre  . Lawrence  I iveriiore  iab 
AVAIL  NTIS  SAP:  HC  AG3/MF  AOl 

Presented  at  9th  Oil  Shale  Sym*>.  . Golden.  Colo  . 29  3C 
Apr . 1976 

/• ASSAY |NG/*0IL  RECOVERY/'PVROirSlS/SHALE  OIL 
/ CHARRING/  FLOW  VELOCITY/  GAS  ANALYSIS,  INERT 
ATMOSPHERE 
Author  (ERA) 

The  effect  of  thermal  history  on  tne  oil  yield  oi  a 
powdered.  22  gal  Ion -pa  r ton  Colorado  -.hale 
by  heating  to  test  temperature  at  Flscnn  a-.;ay  rate 
holding  a test  t emceie t ore  for  varying  times  up  to  33 
d.  and  finally  heating  to  500  C aat  12  C.mln  Test 
temperatures  covered  the  range  of  ISO  to  4*,o  C Both 
autogenous  and  Inert  ? w*  ep  gas  ai«»pne>  P«,  ^re 
Under  autogenous  a tmo-.pne r « s at  lest  tcr««r.>turr  . of' 
2-0  C or  below,  yields  obtained  a ere  lot)  p,rt..,.i  of 
Fischer  assay  Heating  at  300  to  425  t resulted  in 
yield  losses,  maetmiiing  at  19  percent  after  i 31  d 
exposure  at  350  C.  Yield  losses  .ere  ac.owpamrd  by 
Increased  char  In  the  retorted  shale  and  Dy  production 
of  oil  that  .as  lower  in  density  and  nitrogc-r.  content, 
ana  higher  in  hydrogen.  In  the  Inert  uas  Sw'cp 
experiments.  Increasing  flow  rates  ga.e  increased  oil 
yields,  approaching  100  percent  assay. 
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UTTL:  Evaluation  of  a JP-5  type  fuel  derived  from  oil  ->ha  I e 
TLSP:  Interim  Report 

AUTM  a /SOI ASM , J.;  B/NOWACK.  C.  J ; C/OEIFOSSE.  B J . 

COBB:  Naval  Air  P ropu l a t on  Test  Center.  Trenton.  N J.  CSS 
(Dept,  of  Propulsion  Technology  ana  Projection 

Engineering  1 AVAIL. NT  IS  SAP:  HC  A03/MF  A01 
HAUS  /'J*  5 JET  FUf l/*HE  BOSENf / * SmALE  OIL 

WINS:  / CAPPON  MONOXIDE/  EXHAUST  GASFS/  HELICOPTER  ENGINES/ 
HYDROCARBONS/  NITROGEN  OXIDES/  PROPULSION  SYSTEM 
PERFORMANCE 
ABA:  Author  ( GRA ) 

ABS:  A kerosene  fuel  delved  from  oil  shale  was  evaluated 

for  suitability  as  a substitute  for  petroleum  derived 
JP-5  Engine  performance  and  gaseous  emissions  Mere 
evaluated  using  a T63-A-5A  engine.  Specification 
analyses  were  performed  to  determine  conformance  »'th 
the  M 1 L - T - 56240  specification  for  JP-5  grade  fuel 
Engine  performance  of  the  oil  srale  derived  fuel  was 
equivalent  to  that  of  a typical  petroleum  derived 
JP-5  anile  carbon  monoxide  (CO)  ano  unearned 
hydrocarbon  (THC)  emissions  of  the  oil  Shale  fuel  were 
eaulvalent  to  those  of  petroleum  fuels,  the  nitrogen 
oxides  were  higher  for  the  oil  shale  fuel  A h i gr. 
concentration  of  fuel  bound  nitrogen  was  implicated  as 
the  cause  for  the  high  nitrogen  o* < de  emissions.  The 
oil  shale  derived  f ue i was  found  not  to  conform  to 
specifications  for  contamination,  existent  gums, 
thermal  stability,  free/e  point  and  viscosity  at  -34.5 
C (-30  F>.  A program  of  post  - ref  1 nery  upgrading 
studies  was  Initiated  in  order  to  improve  these 
deviant  properties  This  program  included  filtration, 
dt at l 1 1 at  ion.  clay  and  acid  treatment  and  urea 
•■traction.  It  was  found  tnat  no  one  single 
post  - ref inery  treatment  could  improve  ell  deviant 
propert les. 
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UTTL:  Oil  Shale  Symposiim.  TOth.  Colorado  School  of  Mines 

Golden.  Colo..  April  21.  22.  1977.  Proceedings 
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Symposium  sponsored  by  the  Colorado  School  of  Miras 
Goldeh.  Colo  . Colorado  School  of  Mines  Press  197/ 
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MAJS  /*CUM  E PENCES/  • Ff-ERGV  TECHNOLOGy/*ShALE  OIL 
MINS:  / ADIABATIC  CONDITIONS/  CARBON! 2 A T ION/  ECONOMIC 

FACTORS/  GASOLINE/  LAW  JURISPRUDENCE)/  MATERIALS 
MANGLING/  MICROWAVE  SENSORS/  MINING/  PROCESSING/ 
PURIFICATION/  PYROLYSIS/  SCRUBBERS/  TRANSPORT 
PROPERTIES/  WASTE  DISPOSAL 
ABA:  J.M  B. 

ABS:  Oil  shale  research  1S  presented,  with  emphasis  On  .n 

situ  retorting  to  minimize  solid  materials  handling 
problems,  as  well  as  toxic  Substances  control  and 
env t ronmental  planning  needed  for  large-scale 
commercial  oil  shale  operations.  Topics  discussed 
Include  production  of  gasoline  from  oil  shale,  the 
economics  of  combined  in  situ  and  surface  retorting, 
pillar  and  longwatl  mining  of  oil  shale,  the  dynamics 
of  oil  generation  ana  degradation  during  oil  shale 
retorting,  microwave  radiation  assays  oF  oil  shale 
the  partitioning  of  As.  Cd.  Cu.  Mg.  Pb  and  'n  during 
oil  shale  retorting,  legal  oroblems  Involved  In  water 
usage  for  oil  shale  devri of/went  in  Colorado,  and  the 
effects  of  gW*  Introduced  during  retorting. 
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/•ENERGY^tCHNOLOGY/ -MATERIALS  RECOVERY/* SHALE  Oil/* 
TECHNOLOGY  ASSESSMENT 

/ CARCINOGENS/  CATALYSTS/  DEGRADATION/  ETHANE/ 
ETHYLENE/  KEROGEN/  IEACHING/  MINERAL  DEPOSITS/  **>ClEAR 
MAGNETIC  RESONANCE/  oxidation-reduction  REACTIONS/ 


pyrolysis/  Sulfur 

ABA:  S CS. 

ABS:  A systematic  review  of  oil  shale  res-:  « * h is  presented 

including  papers  which  tilscuss  US.  oil  shale 
deposits,  modification  of  me  mineral  evttria  r.y 
uioleaching.  mild  oaldatlon  prccioure'.  for  oi  o li-.ioi  l ng 
oil  shale,  electrolytic  ouldatlon  and  rerluction  of  oil 
shale,  and  pulsed  nuclear  nagrvtic  Ci*£on«»nc--  h»r  tna 
estimation  of  potential  oil  yields.  Fi-iortu.g  of  oil 
shale  Is  presented  with  regard  to  lno«-*es  Far  ot  • 
snale  pyrolyses  from  «.- 1 hv  lene/e  t f.ano  ratios  of  p:  cdact 
gases,  and  po  I -/condensed  aroiwt  ic  compounrs  and 
carcinogens  In  shale  ash  of  cartx<naceous  spent  sliaie. 
Env I ronnental  concerns  are  outlined  along  with  sulfur 
recovery  In  a biochemical  method  of  oil  shale 
production,  microbial  degradation  of  oil  snale.  and 
structural  investigations  of  Parogen's  hydrogen 
structure. 
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SAMPLING 
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ABS:  The  rapidly  Increasing  energy  demand  has  brought 

Increased  enphasls  on  the  conversion  of  coal  and  oil 
shale  to  fluid  fua>s.  Tnese  solid  fuels  provide  a 
significantly  greater  pollution  potential  than 
petroleum  For  the  conversion  program  to  be 
successful,  effort  must  be  directed  toward  the 
establishment  of  meaningful  emissions  stenoards.  Vet 
meaningful  regulations  cannot  he  established  for  these 
processes  without  reliable  emission  stream  data  that 
arc  not  now  available,  anile  the  need  for  stream 
corniest  1 1 oh  data  Is  widely  recognized,  the  comptcaity 
of  the  technology  and  the  absence  of  representat l ve 
aaulpment  ctmblned  with  tn#  need  for  complai  sailing 
and  analytical  procaduras  navi  limited  prograss  In 
data  acquisition. 
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SULFUR  COMPOUNDS/  ZINC  COWPGUNOS 
BJ. 

Attention  Is  qlven  to  sulfur  COTOunos  in  oils  from 
the  western  Ca naca  Tar  Celt,  sclut'ons  ol  silica  in 
Green  River  o' I shale,  character i /at i an  of  tre  U*ah 
Tar  Sand  Ditur*n.  ana  the  r.yorogastf  icat  ion  c‘  o*  ' 
shale  Also  considered  are  the  rate  o*  dissolution  of 
carbonate  mineral  ratri<  In  oil  shelf  oy  dilute  uc  • ds . 
fracturing  oil  shale  »itn  eiplos’ves  lor  in  s'lu 
recovery,  feasibility  studies  of  a microbial  method 
fer  the  cesul fur  i/at  ion  of  oetroieum  the 
character  I /at  ion  of  synthetic  licu'd  fuels,  and  direct 
/Inc  chloride  hydrocrach 1 ng  of  sub -bit  am  * nous  coal  and 
regeneration  of  spent  melt.  Individual  items  are 
announced  *n  this  issue 
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and  shale  oil  from  US  Bureau  of  Mines.  1917  • 1974. 
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Science  and  technology  of  ail  shale  / «di- 

fo.  T*  F*  Yen«  — Ann  Artr  c,  Mich,  i 
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Programs  hi««  been  undertewen  by  a0«nciRs  of  the  U S 
Government  el th  the  objective  to  Oevelop  and 

demonstrate  tc.nnclog.es  for  obtaining  •"«'0V  ^i0" 

snalr  by  means  of  economical  opera  t . ora  i l»  re  1 lab  > e . 
and  environmental ly  acceptable  app-oachos  Data  for 
eccnnm i ca I I y feasible  methods  ore  to  be  obtained  until 
1980.  The  results  of  the  1 nvest f gat ions . which  are 
funded  by  the  US  Government,  are  *o  be  tace 
available  to  private  industry  A drscnptior.  i 
presented  of  the  m.im  research  institutes  which  are 
engaged  in  the  programs  of  the  U.S  Government 
concerned  with  oil  shale  taring  Into  account  the 
Laramie  Research  Center,  the  Lawrence  L’vermore 
Laboratory,  the  Sandia  Laboratories,  and  the  Los 
Alamos  Scientific  Laboratory  Attention  is  also  given 
to  the  activities  of  private  firms  and  the  current 
economical  situation. 
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Technology  Overview  reports  for  eight  shale  oil 
recovery  processes  --  for  evaluation  of  pollution 
control  and  environmental  impact  technologies 

Ss1,1 o.  e'c°’’ti  - ! «/*•«" r - . 

TRm  Energy  Systems  Redondo  Beach.  Calif 
AVAIL  NTIS  SAP:  HC  AOb/WF  AOl 

Preoared  In  cooperation  with  Denver  Research  Inst.. 
Colo. 

/•ENVIRONMENT  POt LUTION/»ENVIROnmE UTAI  MONITORING/ -OIL 

RECOVERY  / 'POL  LUT  I ON  CGMROl/'SHALE  01 L/ * TECHNOLOG* 
ASSESSMENT 

/ CCA’LiUSTICN  PRODUCTS/  ENERGY  TECHNOLOGY/  LAND  USE/ 
SOLIC  WASTES/  WASTE  DISPOSAL/  WASTE  WATER 
A.  W.M 

Info/ 'at  Ion  for  thr  evaluation  of  env I renmenta I 
impacts  and  pollution  control  technologies  in 
connection  with  oil  shale  development  is  presented. 
General  process  descriptions,  shale  preparation 
regui  remer.t  s.  egulpnent  types,  operating  conditions 
and  process  products  ar.d  byproducts  are  reported  The 
physical  and  chemical  character i st tes  of  snale  oil 
recovery,  the  energy  and  water  requirements,  the  waste 
disposal,  and  site  specific  environmental  aspects  a'e 
evami ned . 
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UTTl;  EPA  program  status  report.  Oil  shale  5979  ip'Ut  o 
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ABA  GRA 

ABS:  EPA  studies  related  to  the  development  and 

cuwerc  la  I • /at  Ion  of  oil  shale  die  p^m  idlnq 
Information  on  healtti  and  ecological  effects  from 
pollutants  Created  b/  lf>e  citract  ion  .ind  processing  of 
oil  shale,  and  on  technological  ieth.xls  that  c.»n  be 
used  to  control  the  release  uf  those  polluter ts  Inc 
program  IS  also  dS*>e'>vli>g  the  envlrjircntai  i.ri»,.  t of 
the  use  of  the  fuels  refined  from  shale  oil  The 
reader  with  an  overview  of  current  oil  shale  > «.  .earch 
and  developnent  |R  anil  bl  efforts  being  perfume. I by 
EPA.  or  being  funded  l>y  EPA  monies  Passed  thi  ongii  to 
other  Federal  agencies  under  the  five-year  uln  1/ 
agency  Interagency  Energy  Environment  R anti  D P r >jra*. 
It  covers  e»traction  and  handling  processing, 
energy- re  I ated  processes  and  effects  jnd  overall 
assessments.  Project  title,  sponsoring  agency, 
performing  organ i za I Ion . project  duration,  and  project 
Contact  are  given. 


CANADA  GOES  AFTER  THE  ENERGY  IN  THE  TAR  SANDS. 
Fortune,  vol.97,  no.  10,  May  22,  1978  , p 72-78 

In  the  i hilly  tlwiw  ol  spring,  a brigade  ol 
construction  workers  in  yellow  hard  hats 
is  painting  the  last  handrails  ol  Syncrude, 
a c itadel-hke  oil  mine  and  pus  essing  plant 
in  the  midst  ot  those  Iruslraltng  sands  Al- 
ter lour  and  a halt  years  ot  building,  the 
workmen  ol  Hechtel  Canada  l td  are  being 
it-placed  by  Syncrude  peisonnel  in  orange 
helmets,  girding  to  wrest  llw-ir  lust  hairels 
ol  synthetic  crude-  oil  Irom  the  stubborn 
gilt  below  Over  the  next  quarter  century 
they  will  lx-  taking  out  a billion  barrels 


TAR  SANDS:  A NEW  FUELS  INDUSTRY  TAKES  SHAPE 

Thomas  H.  Maugh  II 

Science  m->o 

Vol  199  no.  4330  February  17,  1978 

p.  736-760  T 

the  largest  contained  deposits  of  la* 
sands  in  the  world— the  equivalent  erf 
me  tie  than  *MU  billion  barrels  of  od.  not 
counting  some  laige.  unexplored  depos- 
its in  the  Noithwest  Territories  By  the 
|9>*l  s.  production  of  oil  Irom  lai  sands 
could  appioach  I million  bands  per  day 
(bpdl.  or  nearly  a thud  of  Canada  * do- 
mestic requiiements  I .title  or  none  of 
this  oil  will  reach  iKe  United  Stales,  hut 
the  experience  gamed  m Canada  will 
have  application  here  and  elsewhere 
I he  United  Slates  has  the  equivalent  of 
mote  than  VI  bdhon  barrels  of  oil  cmbeJ 
ded  in  lar  sands.  90  peiccni  of  it  » Uuh 
I he  equivalent  ol  some  200  billion  bar 
rcis  of  oil  is  known  to  lie  in  tar  sand' 
along  the  ncuih  bank  of  the  Orinoco  Riv 
er  in  Venezuela,  and  some  geologists 
speculate  lhai  thete  may  he  as  much  as  2 
li  illion  bands  Smallei  Jeposits  are  scat- 
tered ihioughout  the  world,  and  M »» 
though!  that  a suhsianiial  deposit  exists 
in  the  Soviet  Union 
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ABA:  B d 

ABS:  Tne  technical  feasibility  of  Producing  Iiquio 

hydrocarbon  products  from  aboveg-  ou"fl  ret  Or  • r,v  been 
established  on  a pilot  plar.t  scale  Wan y of  thct-o 
processes  - the  gas -combust  I on  process  tht.  Pai  aim 
process,  the  Union  01  * process,  ana  the  TOSCO  I. 
process  - have  operated  successfully  at  ratc-s  as  h- jh 
as  1000  tons  per  day  Hi  never  these  processe  s ,.»  be 
scaled  up  by  10  to  20  t .mes  to  contribute 
significantly  to  future  energy  supolies.  Succcss«ul 
operation  of  confrere  i a I sited  module*  is  never  a to 
O-ovlde  realistic  oata  for  an  economic  analysis  of  a 
oil  shale  retorting  process.  This  OCvelo:  mt-nt  will 
reauire  several  years  if  oil  sha'e  is  to  Cont * ■ t-utn 
significantly  to  near-term  enerqy  supoly  in  -he  U.5 

GIANT  OIL  SANDS  PLANT  COMES  ONSTREAM. 

H.C.  McIntyre. 

Chen.  Engineering,  v.85,  no. 20,  Sept. 11,1978, 
p.  123-125. 

The  largest  oil-sands  extraction  and  processing  plant 
officially  opens  this  month.  Despite  some  startup  woe* 
ia  the  new  unit,  planners  feel  that  the  technology  u 
sound;  construction  ot  a third  facility  is  bring  considered. 
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ABS:  A study  of  the  evolution  of  Ol*  during  pyrolysis  of 

cylindrical  blocks  ana  powders  of  oil  shale  shoe,  that 
coking  reactions  ere  the  major  source  of  intrapar t ic le 
oil  degradation  and  that  particle  sir*  lup  to  17  2 CN 
and  grade  I 14  to  4‘J  gal/ton»  nave  little  effect  on  tne 
degr.  e o!  intrapartlcU  oil  degradation  during  Viale 
retorting,  me  deg.ee  of  coking  depends  strongly  on 
tne  heating  rate  - for  c*amp!e  for  both  powders  and 
17  2cm  diameter  blocks,  a heating  rate  of  2 C/hr  led 
to  the  collection  of  HJ1  of  Fischer  essay  oil.  unite  e 
heating  rate  of  ISO  C/hr  produced  a yield  of  99%  The 
esper  Imcntal  results  are  analyzed  by  means  of  a simple 
ma  l hi-mat  I ca  I model,  ana  model  ca  leu  lat  ions  for  tne 
rate  of  oil  production,  the  degree  of  ol I degradation, 
and  the  thermal  profile  through  the  material  are  found 
to  agree  very  closely  with  the  e«perlmentai  data 
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ABS:  Resources  and  reserves  of  shale  oil  throughout  the 

world  are  reviewed  with  the  United  States  naving 
largest  known  resources.  Locations  tn  tne  U.S.  of 
these  reserves  ere  noted.  An  essessment  of  *he 

ultimate  recoverable  reserves  of  oil  available  from 
oil  snales  tn  the  world  ana  in  the  US  ts  made  with 
the  economical  |y  ar.d  efficiently  reco.e^at  reserves 
also  being  given. 


OIL  SANOS  PUT  CANAOA  ON  FIRNFR  GROUND. 

S.  Rantacha.tdra  Rao. 

New  Scientist,  v.79,  no. 1116,  Aug. 17, 1978,  p.462-64. 
S.  lUmachandr*  lUo  Tar  sand*  in  the  Alberta  province 
it  at  the  Depart  meet  of  Canada  are  estimated  to  contair 

of  Chemistry.  a potential  900  billion  barrels  (a 

University  of  barrel  u 42  US  gallons)  of  oil  in 

Lrthixidge.  Alberta.  tbe  form  of  bitumen,  which  far 
Canada  exceeds  Saudi  Arabia's  proven  re- 

serves of  132  billion  barrels 
Present  methods  of  extraction  require  huge  open  cast 
mines  and  subsequent  processing  plants  are  Urge,  pollut- 
ing and  very  costly  At  present  only  60  000  barrels  per  day 
are  produced,  though  new  plants  coming  on  stream  this 
year  and  in  1980  will  boost  the  figure  first  to  185  000  and 
then  to  285  000  barrels  per  day  Under  present  plans  two 
further  plants  will  raise  ibis  again  to  a total  of  510  000 
barrels  per  day  by  the  early  1980s 

But  su»  h recovery  methods  have  access  to  little  more 
than  10-12  per  cent  of  the  total,  insignificant  when  com- 
pared with  the  most  conservative  estimates  of  100  billion 
barrels  That  would  be  wiihm  reach  if  wsitti  extraction 
methods  could  be  perfected  This  means  that  if  a produr 
t ion  rate  of  1 million  barrels  per  day  is  ever  reached,  the 
reserves  would  last  for  over  300  years. 

For  this  reason  research  and  development  is  now  con 
centratmg  on  ways  of  releasing  the  bitumen  on  the  sand 
bed  itself,  and  pumping  it  up  to  the  surface  for  upgrading 
and  processing  into  synthetic  crude  oil  The  energy  future 
of  Canada  and  maybe  all  North  America  could  depend  on 
its  sucre  v* 
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ABA:  Author  ( GRA 1 

ABS:  Crude  shale  oil  produced  by  the  Paraho  retort  was 

heated  for  alght  weeks  at  50  C This  corresponds  to  at 
least  on*  year  of  storage  at  ambient  conditions. 
Increases  in  oil  viscosity  and  in  tne  content  of  hignt 
molecular  weight  Coae>sw>ds  wer*  observed . but  pour 
point  Changes  were  minimal  The  overall  changes  at  tn* 
eiper Imental  conditions  used  are  modest. 
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UTTL  Multiphase  flow  analysis  of  oil  shale  retorting 
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Presented  at  2d  Multiphase  F I cm  and  Heat  Transfer 
Sy up  Workshop.  Miami  Beach.  Fla..  16  Apr  1979 
MAJS  /'MULTIPHASE  FLOW/SHALE  OIL 

MINS  / FRACTURE  MECHAMCS/  GEOLOGY/  ROCKS/  SPECIFIC  HEAT 

ABA  DOE 

ABS  Several  multiphase  phenomena  occur  during  oil  shale 
retorting.  An  analysis  Is  presented  of  two  of  these 
processes  including  cor ciensat  Ion  of  o<  I shale  vapor 
and  oscillations  of  pressure  in  o* I shale  Olocks 
through  cracked  beddmq  planes  Energy  conservation 
eouat  ions  for  oil  snaie  retorting.  which  induce  tr.e 
efforts  associated  with  condensation  of  oil.  are 
derived  on  the  basis  of  two  phase  f loa  theory  It  is 
suggested  that  an  effective  heat  capacity  associated 
alth  the  latent  neat  of  condensation  should  be 
Included  In  the  modeling  of  simulated  modified  In  situ 
oil  shale  retorting.  A pressure  propagation  eduation 
for  last  transients  in  oil  sha<e  cracks  has  been 
derived  ana  examined  in  vie*  of  e> 'Sting  experimental 
data.  For  slo*  processes,  a limiting  solution  for 
maximum  pressure  In  oil  shale  recks  has  been  obtained. 
Generation  of  high  pressures  in  rocks  by  thermal  or 
other  means  may  lead  to  rock  fracture  *nicn  may  be 
taken  advantage  of  in  modified  In  s>tu  oil  shaie 
prccc  ss 1 ng 


ELECTRICAL  EXTRACTION  OF  OIL  FROM  TAR  SAND 
Fred  E.  Veroeulen  and  F.  Stephen  Chute 
IEEE  Tran* „ on  Industry  Applications 
Vol . LA- I 3 No.  6 Nov /Dec  1977 
p.  604-607 

4Nmri  A ae*  larkMqm  lor  Mm  BfiMiu  of  bMiMaa  from  lu 
un4  ■ fucHkif  la  *h  torka^ai  m atoctncai  conrai  * famed 

column  of  *aln  Thr  pauagr  of  current  cauarr  ike  tai  und  and  the 
lower  portMm  of  the  water  column  lo  become  violently  plated  and  to 
eject  fart  ir  lea  of  bitumen  and  and  The  bitumen  part  Kiri  ne  to  the 
•efface  of  the  water  where  they  combine  to  form  a froth.  The  aand  par 
hefewfra  onfy  a Mmrt  durance  and  then  fall  back  towards  the  bottom 

menu  The  *ch*JM  b cnmfaad  to  M hr  commeruafty  uaad  knteihi 

•eparalKin  p— 
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Preposed  for  present  at  too'  at  Lecture  Series  96.  Fans, 
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ABA  Author 

ABS  As  the  world  Supply  of  Petroleum  Cr^de  Oil  IS  oeing 

depleted  the  supply  of  high  quality  crude  oil  is  also 
dwindling.  This  dwindling  supoiy  is  beginning  to 
manifest  itself  in  the  form  of  crude  oils  contein'rvg 
higher  percentages  of  aroratic  compounds  sulphur 
nitrogen,  ana  trace  cot  st  i tuents . Tne  result  of  tms 
trend  Is  described  and  the  change  in  imoertent  Crude 
oil  c harecter i st ics . as  related  to  aircraft  fuels,  is 
discussed  As  available  petroleum  <s  further  depleted 
the  use  of  synthetic  crude  oils  I those  derived  from 
coal  and  oil  shalel  ms>  be  required  The  principal 
properties  of  these  syncrudes  anq  the  fuels  that  can 
be  derived  from  th.  ->  a e described  In  aooitior  to  tr-e 
changes  in  the  supu 1 y of  cruce  oil.  increasing 
competition  for  midd I e - di st • I la ta  fuels  may  require 
that  specifications  be  broadened  in  future  fuels,  The 
•■pact  that  the  resultant  potantial  change*  in  fuel 

properties  may  have  on  combust  ion  an<j  thermal 
stability  character ist ics  is  illustrated  end  discussed 

in  terms  of  ignition,  snot  formation  carbon 
deposition  flame  radiation,  anq  emissions 


SHALE  Oil:  ALL  D«»ESSE0  U°  AND  NO  BIAC£  TO  GO. 

En*on  USA,  2nd  Quarter,  1977,  p.22-25. 

After  a century  of  -aiting,  the  shale  oil  industry 
resigns  itself  to  ifrore  delays. 
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MINS  / BY-HIOOUCTS/  COST  LSIIMATES/  ECONOMIC  IMPACT/  ENERGY 
POLICY/  ENERGY  TECHNOLOGY/  ENVIRONMENT  EFFECTS/ 
RESERVES/  SOCIAL  FACTORS/  SYNTHETIC  FUELS 
ABA:  S.C.S. 

ABS:  Shale  oil  is  cons I tiered  a potential  wioe-scale 

alternative  to  conventional  petrolei*  and  natural  gas 
reserves  O.er  hall  o»  the  world's  kno.n  oil  shale 
reserves  are  located  In  the  U S..  and  It  Is  estimated 
that  a developed  shale  industry  could  prockjce  aouut  12 
percent  of  the  current  US.  demand  Various  techniques 
for  extracting  oil  from  shale  are  currently  available, 
and  It  Is  noted  that  valuable  by-products  may  also  be 
yielded,  including  ammonia,  sulfur,  and  cc me. 
Environmental  concerns  associated  with  the  development 
of  oil  shale  have  been  identified,  along  with  the 
projected  socioeconomic  impact  on  the  regions 
surrounding  the  oil  shale  reserves.  The  restraints  to 
the  coeunerc la  I development  of  oil  shale  include  rising 
development  costs  and  governmental  regulations 
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ABA  | Author | 

ABS:  An  exper Imenta I program  Is  beinq  car  r r d Out  to 

advance  oil  shale  retorting  technology.  This  pap.*.- 
summarizes  U»v  results  of  laboratory  and  pilot 
retorting  and  gives  the  reactions  of  oil -Shale  char 
with  gases  A computer  "o«  l of  me  retorting  p'.xc  s 
has  been  compared  with  retort  e »pc  r 1 writ  s a no  has  uen 
used  to  predict  in  situ  retorts  unefr  various 
operating  cunditions  Finally,  the  results  uf  a retort 
using  Negev  l Israel  I oil  stale  are  compared  with  those 
using  Colorado  oil  shale. 
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ABA:  ERA 

*.BS:  The  first  in  situ  extraction  trial  has  been  completed 

using  an  alectncai  heater  to  initiate  ccadustion 
EvlOer.ce  of  oxidation  *as  obtained  by  analysis  of 
gases  from  the  oroduction  well.  An  attempt  to  induce 
horizontal  fractures,  was  halted  when  vertical 
fractures  were  Irduced  by  the  pressure  applied  to  seal 
off  a zone  with  a packer.  Shale  character  izat  ion  wjri. 
and  resource  inventory  activity  are  well  iXVMr«ay 
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MINES  (EICAVATIONSi/  PBOOUCTION  ENGINEERING 

ABA  ; (BA 

AIS-  The  neology  of  the  kurtcirbu'-g  oil  snale  oeposns  >% 
described  and  development  of  oil  sraie  process^.; 
plants  during  World  war  In  that  area  is  revie-ed  It 
is  noted  that  of  ten  planned  plants  four  .ere 
producing  at  the  time  of  allied  occioation. 

Exper  Inert  a I underground  distillation  of  oil  shale 
near  Schorringen  is  described  Test  results  Shomcd 
that  It  is  possible  to  distill  Pas.donia  oil  snaie 
underground  Underground  distillation  experiments  a'e 
described  in  xh.ch  me  effects  of  distillation  chaeoer 
cross  section  -ere  evaluated  In  experiments  conducted 
to  evaluate  underground  oil  shale  distillation  in  very 
large  chambers  are  detailed 
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monitor  oxygen  ..oncen.  - ,n  t'e  sensing 

l/rl  formed  for  the  rubblnatlon  experiment  schede^ 
♦or  later  this 

ex amTned^ through  an^ana l ys i s i -n.cn  thep.-tic,: 

predictions  xc?f  compared  xtth  experimental 
observat ions 
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/•anaerobes/*  fermentat ion/ -organ :c  wastes  I fuel 
con vers  I ON )/• shale  oil 
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ASS  "he  feasibility  of  removing  soluble  grre.ltt  'r.-r,  ul  | 
•male  retort  .attr  by  a-ae-ob'c  dige*-.  on  . tr  -ethane 
production  Mi  experimental  I y invest t gatnd  Tn, 
foil  ox 1 ng  conclusions  mere  made.  T -e  retort  .atcr 
vtud.eo  had  to  be  pretreated  t©  remove  toxic  j-hi  aoj 
o«-»  dent  constituents  be  for*  if  cOJln  be  sue  cessfwlly 
treated  .itti  the  anaerobic  f ermer  *at  ion  process 
Pre treatment  included  pH  adjustment  to  7.  a— tma 
reauction,  anc  nutrient  adoition  A digested  sludge 
from  a conventional  municipal  se.age  treetmort  plant 
■as  successfully  acclimatec  to  the  retort  »at*r 
studied  A major  fraction  o*  the  organics  ir.  *-e 
retort  »ater  studied  »as  stabilised  by  tonv«rs  on  to 
CH4  ana  C02  using  the  anaerobic  fermentation  process. 
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Alternative  fuels  for  t ransporta 1 1 on.  Implications  of 
the  broad-cut  option 
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Bread  cut  liquid  hydrocarbon  fuels  could  lead  to 
important  fi*l  savings  through  more  efficient  snqnes 
ana  fuel  production.  6<-oaa-cut  fuels  could  be  made 
Initially  from  petroleum  and  ultimately  from  coal  oil 
Shale  or  other  economical  sources  Engines  designed 
for  th«  fuels  e»ight  include  direct  • in j+cted . 
stratified,  turbine.  Stirling  or  sparh-as**sted 
diesel  engines. 
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ABA:  ERA 

ABS:  Results  are  presentee  of  a study  to  demonstrate  the 

feasibility  of  convert i to  «hol«  shale  oil  to  a 
synthetic  crude  re  embllng  a typical  petroleum 
distillate  The  synthetic  crude  thus  produced  can  then 
be  processed.  In  conventional  petroleum- ref Inlnq 
facilities,  to  transput  tat  Ion  fuels  suen  as  high 
octane  gasoline,  diesel,  and  jet  fuel  It  Is  shown 
that  whole  shale  oil  can  be  cat  a I y t ica I I y 
hydroclen  1 1 r 1 f led  »'  lh  the  resulting  synthetic  crude 
rcscmoling  a petroleum  distillate  that  can  be 
fractionated  and  further  processed  Shale  oil  contains 
abr.ut  0.6X  sulfur.  Sulfur  is  more  easily  removed  by 
hydrofining  than  Is  nitrogen  Ouygen  contained  In  the 
shale  oil  ■«  also  reduced  to  low  levels  during 
hydrodeni tr If Icat Ion . The  shale  oil  contains 
appreciable  quantities  of  iron  and  arsenic  which  a>-e 
removed  by  a guard  oed  placed  upstream  from  the 
hyd-oflnmg  catalyst.  The  naphthas  from  the  shale  o*  I 
hydroflner  can  reality  be  upgraded  to  high  octane- 
gasoline  by  catalytic  reforming.  The  middle  distillate 
fraction  may  require  vir«  additional  hydrofining  to 
produce  salable  diesel  or-  jet  fuel. 
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MAJS:  /»COAL/*dEI  ENGINE  fU£lS/*SHAlE  OIL/*  THERMAL  STABILITY 

MINS:  / AIRCRAFT  ENGINES/  HYDROGENATION/  SYNTHETIC  FUELS 

ABA.  Author 

ABS:  Thermal  stability  breakpoint  temperatures  are  shown 

for  32  jet  fuels  prepai  eo  from  oil  shale  and  coal 
syncrudes  by  various  degrees  of  hydrogenation.  Lo* 
severity  hydrotreated  shale  oils,  with  nitrogen 
contents  of  O.t  to  0 24  weight  percent,  had  breaspolnt 
temperatures  In  the  477  to  505  A 1400  to  450  F)  range 
Higher  severity  treatment,  lowering  nitrogen  levels  to 
0.0OL  to  0.017  weight  percent,  resulted  in  OreaApomt 
temperatures  In  the  SOS  to  533  A 1450  to  500  FI  range 
Coal  derived  fuels  shewed  generally  Increasing 
breaApotnt  temperatures  with  Increasing  >et grit  percent 
hydrogen.  ft«ls  below  13  weight  percent  hydrogen 
having  breaApolnts  below  533  A 1500  F).  Comparisons 
are  shown  with  similar  literature  data. 
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ABA  ERA 

ABS.  The  en«- 1 ronwenta  I . h.  « Ith.  safety  . aril  • • *.  iur<on.)mlc 
Issues  concerning  ttw?  ui  velupem  c*  the  pr < ■ .-»«•  wvra 
Identified  .via  eu»imu.  or  J the  r t.ji.  i r v-rei  . ml 

actions  needed  to  resolve  these  issue  , end  a t me 
phased  Let  Inn  plan  For  the  evaluation  and  mattqttton 
of  environmental  Impacts  1 1 presented  The  ot.«n 
addressed  the  oil  sln.lt  energy  system  including 
mining,  crush -ng  ar.d  swing,  fracturing  In  situ  and 
surface-  retorting,  product  rerovtry  anu  upgiading. 
transportation,  and  end  use. 
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COMPOSITION/  CHEMICAL  REACTORS/  COLORADO/  ECONOMIC 
ANALYSIS/  HEROGEN/  ORGANIC  COMPOUNDS/  PRESSURE 
DISTRIBUTION/  TEMPERATURE  EFFECTS/  THERMAL  STABILITY 
ABA:  (Author) 

ABS:  Colorado  oil  shale  .as  hydroga s 1 f i ed  at  temperatures 

up  to  1400  F and  D’ essures  up  to  500  ps'a.  Both 
laboratory  thermob.1  .arce  tests  and  bench-scale 
moving-bed  reactor  tests  were  conducted.  The 
thermob3 l ance  tests  showed  that  at  elevated  hydrogen 
partial  pressures  with  controlled  slow  shale  heating, 
over  95%  of  the  shale's  organic  carbon  could  be 
recovered.  These  results  were  verified  In  the 
bench-scale  tests  in  which  countercurrent 
hydrogen- shal e contacting  achieved  organic  carbon 
recoveries  as  high  as  95%.  Mineral  carbonate 
decomposing  was  suppressed  significantly  by  adding 
carbon  dioxide  to  the  feed  gas. 
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61  -68 

/•AIR  FLOW/*ENERGY  TEChnOlOGV/'MINERAL  01  LS/*0I  i. 
RECOVERY/ • T AR  SANDS 

/ ASPHALT/  BURNING  RATE/  FLAME  PROPAGATION/  FLOW 
DISTRIBUTION/  HYDROCARBON  COMBUSTION/  RESEARCH  A-.9 
DEVELOPMENT/  UTAH 
B 

Research  In  ol 1 recovery  from  tar  sands  at  the  ERCA 
Laramie  Energy  Research  Center  is  reviewed.  Attention 
is  given  to  the  1975  field  experiment  in  tne  Nortrwest 
Asphalt  Ridge  near  vernal.  Utah,  to  test  in  situ  oil 
recovery  by  reverse  combustion,  which  nas  two  mar 
advantages  ever  forward  ComOuStion  for  tar  sands  (1) 
vaporized  fluids  move  through  tne  not.  burned-out  part 
Of  the  reservoir  with  no  possibility  of  plugging  and 
(21  the  oil  produced  Is  of  hi^er  Quality  than  the 
original  bitumen. 
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A3S  The  economics  of  38  er  e»  gy  ftsotice  ee.*»K.r~m 

scenarios  are  examined.  The  sec'/  a-  miys's  ioj*-.  at 
caodal  investments  and  operating  cos'.*  for 
extracting,  converting,  and  transporting  all  ‘ o*  *»  of 
energy.  The  data  were  placed  in  a comi  uter  moocl  a ong 
with  a projection  o»  U.S  energy  de->a:  ds  to  the  year 
2000  Vcl  . t presents  the  results  ana  the-  E*ecut*.e 
Summary . 
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ABA:  BO 

ABS:  The  paper  examines  several  roles  tnat  the  oil  shale 

matrix  ( soent  shale)  tan  play  as  an  Integral  part  of  a 
process  scheme  The  shale  matrix  can  be  a reagent  for 
retaining  sulfur  In  a sol  la  form  anti  act  as  a catalyst 
For  gasl fleet  ton  reactions.  The  availability  of  large 
amounts  of  alkaline  sol  as  should  help  eliminate 
sulfur  plants  with  their  emissions  problems,  the 
ability  oF  the  shale  solids  to  provide  a clean 
synthesis  gas  may  also  be  used  to  simplify  me 
ultimate  conversion  of  the  synthesis  gas  to  Synthetic 
methane  Raw  shale  may  also  bo-  used  directly  as  a 
source  of  Fuel  by  direct  combustion  or  gasification  at 
controlled  conditions 
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ABS:  The  electrostatic  properties  of  oP-S  fuel  From 

alternate  sources  were  determined  Two  proper  tie-, 
electrical  conductivity  and  electrostatic  charging 
tendency  - were  me.i-.urc-d  on  seven  samples.  Five 
Lx  coa I - der I ved  fuels  and  one  saiple  derived  From  tar 

sands  exhibited  proport les  similar  to  jet  Fuels 
derived  from  petroleum  and  hence  should  not  develep 
unusual  Ignition  ha/arcis  In  Field  handling.  A JP- S 
prr.ducc.-d  From  shale  had  higher  values  of  conductivity 
and  ctarglng  tendency  than  petroleum-derived  Fuels, 
but  the  combination  of  the  two  properties  indicates 
that  no  abnormal  electrostatic  hazards  should  be 
encountered . 
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A6S:  The  almost  fourfold  Increase  In  the  world  oil  pr.rrs 

I***  *hr#*  VCar%  an°  ,h#  Op°«lng  dependence 
of  the  US.  on  oil  imports  la  SBX  increase  in  oil 

1976  R'00**  eafes  an  urgent  development  OF 
alternate  energy  sources  imperative  The  paper 
examines  the  potential  ana  possible  ways  of 
development  for  one  of  those  sources,  commercial  b S 
oi  shale  deooslt  exploitation.  According  to  the 
United  States  Geological  Survey  estimates,  only  in  tnw 

totllTln  n?""*  °"  5>ha,e  ba*'n  Colorado,  t n. 

otal  In-place  reserves  of  oil  assaying  15  gallon*  or 

,0°  '*  ' 8 ,r,,,,on  barrels  Or  about  tly(f 
times  the  proven  xorld  reserves  of  oil  The  major 
problems  confronting  oil  sha I e Industry  development 
are  discussed.  Including  econcxmic  and  financial 
environmental  political  aspects.  Including  t„ose 
connected  with  the  OPEC  oil  puce  politics,  prosoects 
for  new  discoveries  of  oil  sr.ale.  c »r*«ti^n 

b'rT‘  • ,«-r',‘0,°Uicai  problems  z so  .octal  Impact  of 
the  oil  shale  Industry  development  .verrvaent  support 

^cs°s2rr~pv  ,or  o” r • o— .op^r* 


260 


7b  OG/OO 


X, 

UTTL: 

AUTM 


majS 

MISS 

ABA 

ABS 


77A13690  ISSUE  2 PAGE  186  CATEGORY  28  CNTw- 
F3361S-74-C  3036  76/00/00  5 PAGES  U\CL ASSI F j EO 

DOCUMENT 

A preliminary  engineering  assessment  of  Jet  fuel 
production  from  domestic  coal  ana  shale  derived  oils 
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p 315  3i« 

/•COAL  LIQUEFACTION/- JET  ENGINE  FUELS/ * SHAl E OIL/* 
SYNTHETIC  fUELS 

/ ENERGY  TECHNOLOGY/  HYCROGEIiAT  !CN/  oP-t  JET  Tut'/ 
KEROSENE/  PILOT  PLANTS 
I Author ) 

A o' lot  plant  program  mas  -ecent’y  completed  trat 
demonstrated  that  •.pec  i * icat  on  i.p-4  ura  Jet  A can  oe 
produced  from  domestic  shale  oils  ana  coal  liau-ds 
Three  shale  oils  and  uo  coal  lieu  ids  were  . .i  I ua  t ed 
in  tms  study  Ail  cri.de  oil  samples  rece'v*.-'  »e  e 
analyzed  In  our  laboratories  The  Kerosene  r„ -g*- 
IIBP-S70  F/jOO  Cl  fraction  was  utilized  as  ‘■•■t  to  o«#r 
ana  i,h.i  i e n ydrogt  nation  (CESH|  t ! I a I 

runs  with  synthetic  crudes  have  teen  rode  at  did 
hourly  space  velocities  l LHSV  i cf  0 b to  t 0 at  700  f 
1370  Cl.  uS'ng  Ni/Vo  or  Co/Mo  catalysts  with  target 
inlet  hydroaen  rate  eciui  valent  to  4000  SCf  per  barrel 
of  liQuid  feed  Operations  have  been  conducted  a: 
total  pressures  of  1500  psig  (normal  severity  i.  800 
pslg  l lo«  severity),  and  2200  pstg  Ihigh  severity! 
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MAjS  /*eCDS  : PROCESS  E N I NE E & I NG I / 'E NES0»  TECHNOLOGY/ 
HYDROCARBON  FUEL  PRODUCT  I ON/ -Shale  OIL 
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ABA  S C 

ABS  A new  process  based  or.  controlled  countercurrent 

heating  of  oil  shale  in  the  presence  of  hydr-.  qen  at 
moderate  pressure  le.eis  is  described  for  prccuc  ng 
substitute  natural  gas  and/or  m rdie  distillate  tyoe 
Oi'S  from  oil  shale,  before  testing  m Iarg«--sc*  e 
e»oerlmentai  eouipment.  entcnsivt  testing  was 
conducted  in  laooratory  tfiermoo* , ance  to  determ  ne  in* 
affects  of  Primary  process  vartapies  on  the  rata  ana 
ultimate  extent  of  kerogen  removal  maasureo  as  organic 
carbon  removal.  Moving-bad  hydrogasl f icat ion  test  were 
than  performed  in  a 10  cm  a i am  banen-seala  reactor  to 

ootatn  results  In  large-scale  equipment.  Organic 
carbon  racovaries  as  high  as  951  ware  obtained  at 

shale  flow  rates  of  up  to  57  kg/hr.  Temperature  is 
found  to  be  the  most  significant  operating  variable  'n 
the  range  of  shale  space  velocities  studied. 
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Synthesis  and  analysis  of  let  fuel  from  shale  c*l • and 
coal  syncrudes 
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Atlantic  Richfield  Co  . Marvev.  Ill  CSS  'Technical 
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SHALE  Oil 

/ COKE/  ENERGY  POLICY,  FUEL  TlSIS/  H 1 DROCARBCNS/ 

REFINING 

Author 

Thirty- two  Jet  fuel  s«mple<  o*  varying  prep.-r*  if  , sere 
produced  f rum  shalr  oil  and  coal  syncrudes  and 
cinaly/cd  to  assess  their  suit.bllity  ‘or  use.  TO’. CO  II 
shale  oil  and  H COAL  and  COED  syncrudes  were  cum  as 
starting  materials.  The  processes  used  urc-  among 
those  commonly  tn  use  tn  petroleum 

process  I ng-di  st  I I la  t ion.  hyd-rgenat  ion  and  catalytic 
hydrocrach I ng  The  processing  conditions  re<toircd  to 
meet  t«u  levels  of  spec  • f I rat  ions  regarding  aromatic, 
hydrogen,  sulfur  aid  nitrogen  contents  .it  l »c  yi.-'d 
levels  were  determined  and  foutd  to  t-.-  mn  r niMntiing 
than  normally  required  in  petrolcu'r  pioiess'ng. 
Analysis  of  the  samples  produced  indicated  that  if  the 
more  stringent  specifications  of  13  5 nyc*.  ct.en  <i»in.l 
and  0 07»  nitrogen  |ma»  I *ere  met.  products  s'm.lar 
In  pror.ertles  to  conventional  jet  fools  vert  obtained. 
In  general,  shale  oil  was  easier  to  p oce-Ss  Icat.ilyst 
deactivation  was  stun  when  processing  coal  syncrudes J . 
consumed  less  hydrogen  and  yield. d superior  product' . 
Based  on  these  considerations,  shale  oil  appears  to  be 
preferred  to  coal  as  a petroleum  substitute  for  tel 
fuel  production. 
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The  production  of  5.765  bbl  of  various  military  ,u«,s 

io'ZSfcvi  ssri-rsM  <ss.  xH 
s-ras'-s'  ‘is-is  .si' •sr^jxrz  s 

»as  produced  by  the  Paraho  process  using  the  snai# 
m-nac.  from  the  Nava.  OH  Sha.e  Reserve  ?oclt.d It 
Anvi  Points.  Colo,  aon  The  various  fuels  produc'd  mat 
M"r  °f  *ht'  """-V.  federal,  and 
»p  CJ,F.  ** ,ons  reU»‘"  tments.  However,  these  fuels 
tended  to  exhibit  storage  and  thermal  instabilities 
In  addition,  the  fuels  conta.ned  a h,«n  -a!  cJMlnt 
high  particulate  "utter.  and  nigh  gum  content  I,  J, 
believed  that  a higher  pressure  in  the  hydrogenation 
stage  (about  1500  3 000  psl|.  along  with  cU? 

reatment  of  the  final  products,  would  reduce  or 
eliminate  some  or  most  of  these  problem  areas 
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Rt-vlo-  • Thermophysical  properties  Of  o I f»lc* 
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properties/  mineralogy/  thebmooynavmc  properties 

developments  in  the  character . .-at  .on  of  :he 
thermophys > ca I properties  of  various  types  o‘  oil 
shales  arc  reviewed  Chances  <n  tna  t-.e-ral  . 
mechanical  and  electrical  properties  rf  these 
technological ly  important  materials  ae  discussed. 

th  to  Denature  and  oroantc  000:0-1!  as  the 
c»rcr  imcr.tai  variables  Structural  o are 

presented  to  a.d  in  predicting  the  una tioa  of 
tli#rfr.ophyS  I ca  I parameters  -ith  organic  content  «h  th# 
Shale  Comparison  of  calculated  result*  «lth 
experimental  data  .r.  sno.n  .Ith  thermal 

. repraaant.tiva  parameter.  Areas  .her#  further 
research  of  a fundamental  natura  uould  oe  o * a 
particular  relevanca  are  also  nighllghtad  in  t a 
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Presented  at  the  Am.  Inst,  of  Chem  Eng  Meeting 
Houston.  Tex..  1-5  Apr  1979 

MAUS  /•CHfMJPAt  afaCYT«5h$/*DEC0MP0SIT  ION/"  REACTION  KINETICS 
/•SHALE  OIL 

■INS  / CARBON  DI0X I 0E/  GASIFICATION/  HYDROCARBONS/  HYDROGEN 
PRODUCTION/  METHANE/  MINERALS/  PYROLYSIS 

ABA  DOE 

ABS:  Results  from  recent  laboratory  kinetic  studies  on 

gasification,  pyroiys's.  and  mineral  reactions  in  o* I 
shale  are  presented  The  sped*  c pyrolysis  react  ions 
investigated  Include  the  decomposition  of  kerogen  the 
evolution  of  oil.  hydrogen  and  C2  plus  C3  hydrocarbons 
and  the  formation  of  a carbonaceous  residue  Data 
describing  the  evolution  of  H2  and  CH«  during 
secondary  pyrolysis  of  the  carbonaceous  residue  are 
also  presented  The  mineral  reaction  kinetics 
discussed  Include  the  decomposition  and/or  reaction 
(ulth  silica  or  silicates)  of  calcite.  dolomite, 
damson 1 1 e and  nahcoltte.  Pate  eauat ions  describing  the 
effects  of  C02  and  steam  on  the  reaction*  of  calcite 
and  dolomite  are  presented.  Kinetics  describing 
gasification  of  the  carbonaceous  residue  by  CC2  and 
H20  are  e.amtned. 


IN- SITU  COMBUSTION  RETORTING  OF  OIL  SHALE.*  M.  C. 
Branch . 


Progress  in  Energy  and  Conbustion  Science.  *ol  S.  no  ■? 
1979,  P.  193-206. 


263 


INORGANIC  SULFUR  SPECIES  IN  WASTE  WATERS  FROM  IN 
SITU  OIL  SHALE  PROCESSING,  by  Harold  A.  Stuber, 
Jerry  A.  Leenheer  and  David  S.  Farrier. 

Journal  of  Environmental  Science  and  Health,  vol. 
All,  no.  9,  19Yfl,  p.  663-675. 

ihi»sul  f.ilc  .iml  tliiiH  >. in.it,  «i  [i  tfimd  In  ho  important 
in  f (mii  waste  waters  J<  livid  l|i«  ii<*i<vist  inn  tvw  in 
situ  process Inr  •>(  nil  slialt*. 


NET  ENERGY  ANALYSIS  OF  IN  SITU  OIL  SHALE  PRO- 
CESSING 

Gregg  Mar  land,  Alfred  M.  Perry  and  David  B. 

Reister 

Energy  f,  J,  M.|(  1%  7f  p 3*  •*fl- 

Aktiraci  -Although  the  domtinc  rtuxuctt  ol  link  at  are  Urge  Ihcrr  ku  ben  tome  ikum  rrg./  J*r\g 
1 he  uugmiislc  of  ike  cncigy  iubvdy  ikM  ami  be  commute*  m onkr  W (IUmI  ike  tmiiarf  a*  Ihn 
vludy  ihowt  itui  for  a MUX®  bM  pet -day.  kodM  a)  «uu  ealraclaoo  laokiy  ■ 20  (.1  per  to.  Crcra  River 
Shale.  I he  eurrgy  yield  n ahuui  Ik  unei  Ike  eurrgy  wbudy  aad  that  about  21%  of  Ike  ayUc  ad  caa  be 
ihtn  recovered  If  Ike  auncj-oui  shale  n reioried  at  Ike  surface  rather  tkaa  being  discarded,  the  recovery 
factor  rises  lo  V%  and  Ike  act  energy  ratio  should  rise  sagmkcaMly  as  oel  li  n ddbcuh  to  compare  these 
Igures  uiih  those  for  aboveground  retorts  because  ad  burned  m place  far  retorting  .sever  enters  ike  energy 
accounts  Hone  set  the  resource  coat  nut  mem  per  unit  of  recovered  energy  n more  ca.4v  compared  and  is 
essentially  indicated  by  the  reciprocal  of  Ike  recovery  fraction 


SOLVENT  SOLUBILIZATION, CHARACTERIZATION, AND  QUANT  I TAT  Ii 
ON  OF  ALIPHATIC  CARBOXYLIC  ACIOS  IN  OIL  SHALE  RETORT 

WATER  FOLLOWING  CHEMICAL  OERI VATIZATION  WITH  BORON  TRII 
-FLUORIDE  IN  METHANOL 

BtiRobert  G.  Rlley;et.*I. 

a—  * i ru—  w~i  ci  M/si?. Oct.  1979, P.1995- 1998 

Boron  trtfkrorida  In  mathaisoi  (BF/MeOH)  Is  an  aiceUanl 
reagent  lor  transforming  orSan*c  solvent  Insoluble  corr^ononl* 
ol  oil  shaio  ralort  malar  Into  derivative*  which  ara  easier  lo 
characterize  and  quantMata  by  classic  d analytical  locfvdquos. 

Traalmant  of  a i amply  of  treeze  dried  retort  walor  from  lha 
Psraho  Oil  Shaio  Demonstration  Project  (Rifle,  Colo.)  with 

BFy'MeOH  converted  28%  of  the  or  panic  carbon  br  the  urrmie  10  • b#n2*°*  koiubio  form. 
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THERMAL  degradation 

MINS:  / AROMATIC  COMPOUNDS/  CATALYSIS/  E'.ERGV  TECHMOlOt.V/ 
LOW  T FMF-E RA HIRE/  ORGANIC  COMPOUNDS/  SOOlUM  COMPOUNDS 

ABA:  M L 

ABS:  The  degradation  of  Green  River  oil  snale.  principally 

at  320  C.  uith  use  of  i.  sodium  chloride-saturated 
telrachloro  alunirvite  r*l,  Is  studied.  Yield  data  are 
presented,  and  It  is  found  that,  untie  aromatic 
moieties  are  relatively  inert  to  the  solvent  system, 
aliphatic  materials  containing  carbon  in  other  than 
sp3  hybridization  are  especially  reactive.  It  is 
suggested  that  the  mechanism  of  degradation  involves 
intramolecular  disproportion  catalyzed  by  the 
tetracMorcalumlnate  melt’s  ability  to  Stab  I 1 1 za  the 
resulting  short-lived  intermediates  until  the 
participating  macromolecules  have  been  sufficiently 
reduced  in  size  to  become  soluble  in  conventional 
solvents. 
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convert;  of  o.1-»hal.  «rogen  using  CO  and 
•ater  at  elevated  prev.ures 

A/CUWWINGS.  j.  j- ; B/AOBINSON.  M.  E.  enerow 

Department  of  Energy . ^Lnrarr^e  v ^ HC  a02/mF  A01 

/* CAP BON  MONOXIDE/' ENEPGV  PCI  ICY/ * HEAT  TREATMENT/- 
K t poGFN/  * PRESSURE  VE  SSE  LS/ * RE  F I N INC/'  SHALE  OIL 
/energv  technology/  h.urocarbon  fuels/  solvents 

THERMAL  DEGRADATION 

Temperature.  heating  tune,  pressure,  presence  or 
absence  of  mineral  carbonate*  shale  pert»ce  s »e. 
thale  grade.  preserve  of  organic  solvents  ana  amount 
of  water  Mere  investigated  as  variaBies  affecting 
h.rogen  conversion  Higher  converses  ° 

Iom  temperatures  were  obtained  Dy  using  .he  CO  H2C 
..  lor  arc  C0-H20- Co | vent  reaction  tha"  Dy  dry 
therni.il  p-occsses . The  soluble  degradation  products 
»r<m  the  Nerogcn  have  elemental  compositions 
o shi^e  oT.s  and  would  Pe  suitable  ^.eri.ls  for 
hyorocracK.ng  and  refining  feedstock  Other 
advantages  are  good  conversion  of  e.tremely  r ch  o. 
shales  and  good  conversion  of  * '•  nel  y ground  oU  sh.  e 
water-soluble  minerals  are  removed  from  the  shale 
rescue  during  Ire  reaction  and  are  recovered  as  a 
valuable  byproduct  with  significant  enyironmenta 
advantage 


IGNITING  IN  SITU  OIL  SHALE  RETORTS 
James  F.  Car ley 

Energy  Technology,  v.  , no.  , June  1978,  pi 3-20 

Kor  C— traWa^-C— >— ti—  retortiaf  of  oil-rimfe 
rwAhli  in  titn.  pntwMat  with  Kof  inert  fas  ay  p ran  to 
Be  a promfetng  method  to  prepare  rtte  nibble  for  Igirf- 
tioo.  By  establishing  an  initial  separation  between  the 
cosibustion  and  retorting  fronts,  this  method  should 
reduce  oil  burning  and  keep  temperatures  below  those 
at  which  spent  shale  fuses.  We  base  investigated  inert- 
gas  preheating  with  the  laboratory's  computer  model 
of  in  situ  retorting.  Ou:  simulations  show  that  retort 
temperatures  can  be  kept  below  1000°C’  (the  soften- 
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UTTL:  Behavior  of  nonmetallic  materials  to  shale  oil  derivod 
Jet  fuels  and  In  high  aromatic  and  high  sulfur 
petroleum  fuels  --  crv-pat  it>'  1 1 ty  of  aircraft 
materials  to  fuels  TlSP:  Final  Report.  Jan  1975  - 
Aug.  1977 

AUTM . A/BERNER.  ME;  B/ANGELL0.  L C 

C0RP  Dayton  Unlv.  Research  Inst..  Ohio.  AVAIL. NTIS 
SAP  HC  ACS/MF  A0 1 
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MAdS:  /-AIRCRAFT  CONSTRUCTION  MATER  I ALS/-C0MPAT I BI L I TY/ • 

HYDROCARBON  FUELS/' JE  T ENGINE  FuELS/'ShAlE  0IL/-SULFuR 
/•THIOLS 

MINS  / ADHESIVES/  CLAMPS/  COATINGS/  OIAChRagMS  (MECHANICS)/ 
FOAMS/  FUEL  TANKS/  SEALS  I STOPPERS  I 

ABA:  A R.M 

ABS:  Aircraft  materials  that  are  normally  in  contact  with 

or  exposed  to  fuels  were  evaluated  in  oroer  to 
determine  their  conpatabiltty  with  fuels  previously 
considered  unacceptable,  such  as  those  derived  from 
shale  oil  or  those  having  nigh  levels  of  aromatics, 
sulfur,  and  mercaptan  sulfur  Adhesives,  coatings, 
sealants.  0 ring  seals,  and  clamps  were  studied  in  ten 
fuel  formulations 


DISTRIBUTION  OF  TRACT  METALS  DURING  OIL  SHALE 

RETORTING. 

Arurt  0.  Shendrikar  & Gerald  ».  Faudei 

Envf ronment a1  Science  & Technology,  Vol.  12,  No. 

3,  March  197®,  o-  332-3 3** 

■ Three  samples  uf  raw  <mI  shale  from  the  Green  River  fur 
maUm  of  Western  t G dorado  were  retorted  under  conditions 

simulating  a potentially  commercial  process  The  raw  shales 
and  all  resulting  retort  products  were  analyzed  for  various 
trace  metals  in  an  attempt  to  ascertain  migratory  patterns  and 
resulting  distributions  through  the  retort  system  Some  evi- 
dence of  low  level  fluoride,  boron,  ami  copper  partitioning  to 
the  water  fraction  was  found.  Similar  behavior  of  arsenic  and 
zinc  partitioning  lo  the  shale  oil  product  was  observed  with 
the  remainder  of  the  metals  insesUgalwd  preduminsnllv  re 
I .uned  m the  spent  bsdim 
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UTIL  H , urocarLoii  group  type  Il'lf  rmi.ijlion  in  jet  fuels  by 
high  per  tormance  liquid  chromatography 

AUTH:  A / ANTOINE . A C 

CORP  Notional  Aeronautics  and  '4>ac.e  Auirin  I it  rat  I on  Iraiy 

Research  Center.  Cleveland.  Ohio  AvAll  hits  SAP; 
HC  A02/M1  AOl 

Presented  a*.  4th  Ann  Vetting  of  the  f edei  n ion  of 
Analytical  Chem  anrl  SpvCt'usroe,  Soc  . <FAlSS  4 1. 
Detroit  . A’lCh  . 7 11  l/ui  1077 

MAJS  /'CHEMICAL  ANALYSIS/ ' HYUROCAPUONS/ * JE  T UlGlNE  fULtb/* 
IIOUIU  CHROMATOGRAPHY 

MINS  / AbSORPI 1 V 1 T V / COAL  I I DUE f ACT | ON/  FLUORESCENCE/  ShAll 
OIL/  SYNTHE TIC  FUELS 

ABA:  Author 

A BS  Thirty- two  let  and  diesel  fuel  same 1*1.  o*  varying 

chemical  corpi  s I t i on  end  prys'eat  oreport  were 
prepared  irnn  oil  shale  and  cr-ji  syncrudes 
Hydrocarbon  types  In  these  samples  «*e - c detorir  i»*vd  Oy 
a fluorescent  indicator  adsorption  analysis,  and  the 
results  from  three  laboratories  are  presented  and 
compared  Two  methods  of  rapid  high  performance  • iqutd 
chromatography  were  used  to  analyse  some  o»  llie 
samples,  and  these  results  are  a’so  presented  and 
compared.  Two  sarples  of  petroleum -based  Jet  A foe. 
are  similarly  analyzed 
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UTTl:  Thermal  analysis  on  oil  shale  Determi na t ion  of 

potential  oil  yields  and  dawsonlte.  nar.collte  and 
nordstrandi te  content 

AUTH:  A/dOHNSON.  0 R , ; B/VOUNG  N 8 : C/SMITH,  d.  M 

CORP.  Energy  Research  and  Development  Admin i st r at  Ion . 
Laramie.  Nyo.  CSS:  lEnergy  Research  Center. I 
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MAJS.  /'SHALE  OIL/’MVOUING 

MINS  / DEFERENTIAL  THERMAL  ANALYSIS/  MINERALS/ 

thernograviketrv 

ABA:  ERA 

ABS:  Thermal  analysis  was  applied  to  Green  River  Formation 

oil  shales  to  demonstrate  the  method's  capabilities 
for  estimating  oil  yields  and  for  determining 
dawsonlte.  nahcoltte  and  nordstrandi te  A single 
sample  heated  In  thermal  analysis  apparatus 
incur porat i ng  differential  thermal  analysis  and 
thermograv iimrt ry  will  produce  quantitative  data  on  the 
three  oil  shale  minerals  and  excellent  oil  yield 
estimates  Coefficients  of  determlnat Ion  ranged  fro* 
0.88  for  dawsonlte  and  nordstrandi te  determinat ions  to 
0.908  for  nahcoltte.  Requirements  to  be  met  by  thermal 
analysis  equipment  to  obtain  accurate  oil  shale 
compost t tonal  data  are  outlined  The  method  ts 
especially  usaful  where  minerals  ar#  encountered  that 
interfere  with  other  analytical  techniques. 


DETERMINATION  OB  STRESS  LEVELS  FOR  DYNAMIC  FRACTURE 
OF  OIL  SHALE. 

M.p.  Felix. 

Experimental  Mechanics,  v.17,  no. 10,  Oct. 1977, 

p. 381-84. 

A technique  to  determine  dynamic-stress  thresholds  lor 
complete  spall  in  oil  shale  is  presented  along  with  the  results 
tor  two  representative  grades  of  shale 


INVESTIGATIONS  INTO  THE  STRUCTURE  OF  KEROGEN  - I. 
LOW  TEMPERATURE  0Z0N0LTSIS  OF  MESSEl  SHALE  KEROGEN 
H.  1.  J.  Van  Berg,  G.  J.  Mulder, 
and  P.  A.  Schfenck 

GEOCHIMICA  ET  COSMOCHIMICA  ACTA, 

July  1977,  p.  903  - 908 
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OIL  SHALE  AND  TAR  SAND  - ENVIRONMENTAL  ASPECTS 


LOW  NO*  COMBUSTION  OF  PARA  HO  SHALE  OIL  IN  A L5  MW 
UTILITY  BOIUW,  by  D.  0.  Jones  aoJ  M.  N.  Man  sour 
Journal  of  Engineering  for  Power,  vol.  100,  no.  3 
July  1978,  p.  393-390 
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lion  mere  obtained  -i mg  dual  furl  combustion  Thu  result  n-  confirmed  du.ing  further 
testing  of  the  tun  blending  methods  at  i«niwi  com  bust  inn  mlmehsomrines  using  both  con 
ventitmal  and  slram-atomurd  Um  Nit*  burners  The  maximum  redact imms  in  Nik*  emu 
•ions  at . erred  dmnng  fuel  nrh  combustion  of  dsale  ml  m the  bottom  erne  4 burner,  fa! 
t°ned  b>  comtntMtiun  of  a low  nitrogen  fuel  in  the  tap  ran  of  bursters 
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ABS  factors  traceable  tu  tne  increasing  shortfall  if*  U S. 
production  of  natural  crude  have  rekindled  interact. 

In  U.S.  ter  sands  as  a sources  of  synthetic  fuel 
Reported  ere  tne  results  of  a preliminary  study  to 
assess  tne  potential  primary  environmental  irpacts  of 
production  and  processing  of  U S ter  sands  b 1 1 men 
Mlth  tne  possible  e.ceptlon  attributable  to  chemical 
differences  between  tar  sand  bitumen  and  coal, 
potential  «n«i  rorva.nl  a I Impacts  of  producing  tar  sands 
by  mining  methods  would  be  simi  lar  in  type  to  *lv>v#  of 
mining  coal  by  the  same  method  and  In  the  same  are#  as 
the  tar  sand  deposit  Processes  for  extracting  bitumen 
from  the  mined  tar  sand  would  generate  solid  easts  In 
the  fora  of  spent  sand  Constituents  and  cyjantities  of 
amissions  to  air  a> >o  water  are  process  Otpenoent  but 
existing  control  technology  ami  good  en* i ronmenta I 
practices  a>-e  technically  applicable.  A viable  In  s*tu 
production  technology  for  producing  tar  sand 
reservoirs  has  not  yet  been  demonstrated  On  the  basis 
of  me ' hods  tested  to  date,  potential  env • ronmenta I 
Impacts  of  producing  tar  sands  by  in  situ  method-, 
would  be  very  similar  tu  those  of  convent  tone!  oil 
field  production  technical  and  economic  lectors  will 
determine  if  in  situ  methods,  or  possibly  unoergi  ouro 
methods,  are  an  alternative  to  surface  mining  in 
environmentally  sensitive  area s. 
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1 . Production  
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3.  Transmission  and  Safety  
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HYDROGEN  AND  OTHER  FUELS  - GENERAL 


COMBUSTION  PERFORMANCE  OF  GAS  TURBINE  COMBUSTORS 
BURNING  ALTERNATIVE  FUELS,  by  D.R.  Ballal  and  A.H. 

Lefelvre. 

Journal  of  Energy,  vol.  3,  no.  1,  Jan/Feb  1979, 
p.50-51*. 

foe  predicting  •nd  correlating  Ik,  rombntllon  efficiencies  o(  gat  lurbtnc  art  decked  tar 

conditions  alMt  lb,  beat  release  it  limned  nibrr  by  chemical  rrMHoa.  inning  or  etnpocMma.  ur  b>  a com 
bmallnn  of  rrarftna  and  rsaporalioa  Methods  lot  rnlrulaliag  lb,  critical  mran  drop  dec.  abosc  which 

rsaporalioa  becomes  Ibe  ratr-cnnlrnHing  step  ace  presemed  It  n .boon  Ibai  /»„.  increases  nNb  Increase  la 
com  bn  sl  too  tolnme.  tnmbasima  pressure  Naer  pressure  drop,  and  fuel  total  tin),  and  diminisbes  stub  Increase 
In  gas  letncily  ll  is  also  sbona  Ibal  Ibe  igniiioa  energy  re^mrrmenis  of  b«|oid  bydrocarboa  fuels  are  inOoenced 
mainly  by  Ibeir  siscosMy  and  tolaldily.  which  logelber  gosern  Ibe  rale  ol  loci  etaporalma  m lb,  ignition  rone 


NEW  FUELS  FOR  YOUR  FARM  -FROM  YOUR  FARM. 

Farm  Journal, vol  103,  no  10,  September  1979 
p.  22-24. 

•Je  are  just  beginning  to  taa  farm  sources  of 
fuel,  say  farmers  and  scientists  tryinj  out  methane, 
ethanol,  r.ethanol,  hydrogen  and  other  "synthetic" 
fuels. 
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Conference  on  Aeropropul sion 


May  15-16 
1979 


ALTERNATIVE  JET  AIRCRAFT  FUELS 
Jack  Grobnur.  ....  P.129 


ALTER.1ATE  FUELS  MAKE  BETTER  AIRPLANES*  irT»c 
OEHrtlSTRATf  NOW.  Willis  H.  SSiteL  S 
G.  Daniel  Brewer. 


Astronautics  and  Aeronautics 
September  1979.  p.  42-46. 

Through  promptly  executed  civil 
pro-r.-sms,  aerospace  can  deliver 

LH^,  LCH^ , and  Kerosene 


vol  17,  no  9, 

or  military  exnerimental 
and  demonstrate  the  tech 
nology  to  use  a cle'an  n 
new  fuel  v.4»en  the  petro 
leum  retreat  begins  in 
earnest. 
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mg  How  chart  An  overview  d the  evahraiion  d and  tdamhpi 
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progiett  toward  a urdorm  end  mdeper-.dent  <k>mettK  highwe* 
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BURNING  TOMORROWS  FUELS  Special  Report 
Robert  G Schwlapor,  GASES. 

Low-Blu  . S • 2 

S • 7 

Hydrogen S • 8 

High-Blu ... S • 9 


LIQUIDS: 


Coal-derived  oil 

Methanol.... 

S • 10 

...  S • 14 

Pyrolytic  oil  

. . . S • 15 

Shale  oil 

S • 17 

SOLIDS: 

Clean  coal  . 

. S • 19 

Uniform-quality  RDf  . 

S • 21 

SLURRIES: 

Cool /oil  

.....  s • n 

RESEARCH  on  synthetic  fuels  intensified.  w.  c. 
Wetmore. 


Aviation  Week  and  Space  Technology,  vol  111,  2k 
December  10,  1979, *p.  JT-k2. 


PEAT  POWER:  FUEL  BY  THE  BOG.  Robert  B. 

Aronson 

Machine  Design,  Vol  51,  No  ?3,  October  11,  1979 
p.  20-25- 

Peat  can  (Jo  more  than 
nourish  flower  gardens  It  is 
a good  source  of  fuel  for 
heat  and  power,  as  the 
Finns  and  Russians  are 
already  proving  The  U S 
is  a late  starter  in  the 
peat-power  sweepstakes, 
but  we  re  borrowing  foreign 
technology  to  catch  up  and 
begin  utilizing  the  nation  s 
vast  bog  lands 

AN  ALCOHOL  FUEL  ALTERNATIVE.  R.  K.  Pefley. 

Mechanical  Engineering,  vol  101,  no  11,  November  1JT9, 

p.  52-53. 


FUEL  FOR  THE  19fihS.  G.  Larson. 


Business  and  Commercial  Aviation,  vol  45,  no  6, 
December  1979,  p.  66-71. 


As  we  prepare  for  a new  decade,  just  months  after  our 
second  fuel  “crunch"  In  six  years,  concern  over 
our  future  fuel  supply  is  great  Precise  predictions 
are  impossible,  but  you  can  guard  against  sudden 
surprises  by  tracking  fuel  s vital  signs 


Feb 

1979 


HAWAII:  ALTERNATIVE-ENERGY  LAB 


Power,  v 123,  no  2.  p. 8.1-8- 24 

Flce&o , 


BURNING  TCH0RR0W*S  FUElS  Special  Report 
Rohsrt  G Schw1o9er  gases: 


Low  Blu  8*2 

fciedium  Btu _ S • 7 

Hydrogen S • B 

High-Btu ... S • 9 

LIQUIDS: 

Coal-derived  oil S • 10 

Methanol S • 14 

Pyrolytic  oil S • 15 

Shale  oM ........ S • 17 

SOLIDS: 

Clean  coal S • 19 

Uniform-quality  RDF  ......  8 • 21 

SLURRIES: 

Coal  / od 8 • 22 


Chemical  Engineering,  vol  86,  no  12,  Jane  12,  1979, 
p.  86-90. 

Blessed  with  consistently  strong  winds,  geothermal 
activity,  copious  amounts  of  sunshine  and  abundant 
biomass  resources,  the  island  state  holds  promi  - 
as  an  ideal  testing  ground  for  natural -energy 
technology  development. 


.JT?r  FUEL  FROM  CHALE  OIL?,  by  L. C.  Angelo,  A.V.  Church- 
ill, C.L.  Delaney  and  H.R.  Lander. 

Automotive  Engineering,  vol.  86,  no.  12,  December  1078 

P.S8-60. 

Future  jet  fuels  may  be  based  on  crude  oil  extracted  from 
shale  deposits 


BURNING  TOMORROW'S  FUELS,  by  Robert  G.  Schwieger. 
Power,  vol.  123,  no.  2,  February  1979,  p.sl-s24. 

Burning  tomorrow*  fuola  la  this 

month's  special  feature  Keynote  of 
the  report  is  challenge  ol  designing 
flexible  energy  systems  to  handle 
the  range  of  future  fuels  with 
reasonable  capital  investment 
Fuel  forms  are  gases,  liquids  and 
solids  derived  from  coal  and  bio- 
mass. plus  hydrogen,  shale  oil  and 
coal/oil  slurries  Aspects  examined 
are  experience  In  fuel  production, 
equipment  availability  or  ongoing 
research,  and  economics  Review 
ot  combustion  experience  encom- 
passes system  compatibly,  effi- 
ciency. potluting  emission? 


IMPACT  OF  GOVERNMENT  SUBSIDIES  ON  MARKET  PENETRATION 
OF  SYNTHETIC  FUELS,  by  All  Ezzati. 

Energy  Policy,  vol.  6,  no.  3,  September  19T8, 


This  paper  assesses  the  impacts  ot 
varioua  levels  of  government 
subsidies  on  the  degree  of  US 
dependency  on  imported  energy  for 
the  period  1977  2001  and  on  the 
reduction  of  energy  bills  under  the 
base  case',  conservation',  and 
most  likely’  scenarios  using  the 
Gulf/SRI  US  energy  model.  If  the 
US  government  subsidises  syn.uel 
production  by  SO  centsMMBlu 
(10*  Btul,  total  synthetic  fuel 


production  and  market  penetration 
could  be  15  1 16  9 quads  (10’* 
Btul  in  2001  against  8 3 9 8 quads 
given  no  subsidy  This  will  result  in 
a reduction  of  oil  and  gas  imports 
by  3 8 4 3 quads  by  2001.  The 
analyses  indicate  that  during  the 
period  1977-2001.  for  every  1 
MMBtu  desired  reduction  in 
imported  oil.  each  MMBtu  of 
syntuel  produced  should  be 
subsidised  by  SI  60  1 88 
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ABS:  The  sources  of  >oo<i  as  a fuel  are  cltea  Technologies 

available  to  e*p?nd  the  near-term  use  of  wood  fuel 
include  direct  cont.ust ’ on . lew  Btu  gasif 'cation  :ne 
presence  of  air.  pyrolysis  to  char,  liquid  fuel,  and 
loa-Blu  gas  In  the  absence  of  air.  and  derst f teat  ion 
Life-Cycle  costs  were  evaluated  for  these 
technologies-  Incentives  in  increase  the  use  of  wood 
f ue I In  the  near  term  are  identified  Systems 
manufactures,  architecture  and  engineering  firms  and 
oeere  are  listed 


TILE  STOVSB--EFTTCIBWT  AND  EIZGAWT  WOQDBURNERS . 
i r,y  -Jason  Schneider. 

Lopular  fjcienGe,  vol.  CU,  no.  1,  January  1979, 

i P*  90-101. 


» 


CONTROL  SYSTEM  DESIGN  FOR  A MOOO  BURNING 
INDUSTRIAL  STEAM  GENERATOR.  H.  E.  Boehl. 

Intech,  vol  26,  no  12,  Decetuber  1979,  p.  35-38. 

Controls  have  been  implemented  for  R lorgf  indus- 
trial hoiir»  wh*h  burns  at J an d wood  waste  - 

singly  or  in  combination.  The  system  is  intended 
fo  maximize  the  use  and  combustion  efficiency  of 
available  wood  wastes  Development  goals  empha- 
sized process  as  well  as  control  criteria  and  in- 
cluded designing  the  facility  to  function  m a 
system,  ueeng  equipment  of  proven  reliability 

whenever  practical  and  adopting  new  tecbnologjf 

only  with  high  probability  of  success,  capital- 
izing on  plant  operating  and  management  experience, 

. and  meeting  regional  regulatory  parameters  These 
goals  evolved  into  a set  of  specific  requirements, 
constraints,  and  opportunities  — for  optimized 
operation  1 a spite  of  the  difficulties  imposed 
by  the  variable  characteristic*  of  the  Hogxad  fuel 
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KEEP  THE  HOME  FIRES  BURNING . 

Victoria  Erin  Towns. 

House  Beautiful,  Jan. 1978,  p. 96-97*  wah 

heal  at  a premium  tfua  winter,  many  »ege 
List  of  households  are  turning  to  wood-bum-ng 

manufacturers  stoves  as  en  swrechue  and  efBoteni  sup- 

iftcluded.  piementary  heat  aource 

r _ . . _ . American  manufacturers  are  dustirg 

v wood-bur ni  ng  of,  fh#tr  ^ ca8,^ron  dies  and  producing 

Stoves)  stoves  much  like  the  ones  that  warmed 

our  grandparents  Heating  wdh  wood  is 
more  than  fust  a nostalgic  taahon  how- 
ever—Its  practical,  cheerful,  economical 
and  gaining  momentum  acroee  the  coun- 
try. Wood  SemOig  Move  a^aa  figures 
doubted  m T978-77  and.  *****  already 


Fuels,  7W)7  (CONV-TIIITJ  . pp  Ml  1421)  Okjccttvc*  -nd  kr>- 

|»inh  uf  iIoiImiI  furl  trvrjrrli  KthMick  w Ike  Ittlual  Mi>ublu  of 
A | terna  IMa.'-.uim.  I ( luliiiiKhu  l bcrwA.1wi|k  Vcfcin  RIiciii 

IjikJ  c V , 1 -log uc)  Jul 

Fioni  byrnpokium  on  sh.t»h«tl  fuel  lee  It  oology.  Wolfsburg. 

I K CnriiMny  (21  Nov  1*7771 

In  l*r«H.exiling\  of  ll»e  iincrn.iiumul  *>m|k>Mum  im  akoh«>l  fuel 
technology  ntetlijitol  joJ  clh.mol 

throughout  i lie  entire  lun-.poii  and  Irallk  hciw  in  ihc 
ItJci.iI  KcpoHie  of  (•ernuny  il  iv  liter  m«»tor  vehicle  iraffk  lhai  ic 
playing  l he  pfcJoniinani  pari  Its  efficiency  in  an  c»vrntwl  pccrc^ui 
•uic  foi  satisfying  the  mobility  chmuikJs  and  ensuring  mainienanec  ol 
our  population  \l  the  ame  lime.  Ihc  aulonu4»ile  inJusiry  n a vital 
cUNMnii  Me  lor  in  our  couiiliy  Pre  enl  lorccaslv  mJiealc  lliul  ihe 
importance  of  motor  vehicle  I rafl'ie  will  me  reave  even  further  during 
Ihe  ne»l  years  so  that  lo  vafe- guard  energy  supply  m this  area  will  be 
a majoi  concern  in  future,  ecpeeially  under  ihe  imprrsvkwi  of  an 
mcrc.ro ng  shortage  itf  mineral  «hI  rcuMirrti  llieve  are  ihe  icavim 
*hy  llu-  federal  Ministry  lot  Kevcarch  anJ  I ec  hnology  established 
a research  piogram  specifieally  concern  rated  on  ' Alternate  I imK" 
within  the  NltilUf  Vehicle*  and  K«'jJ  flat  lie  * research  tdhemc 
fins  report  cover*  ihe  etlenl,  status  and  lulurc  objective*  of  this 
restart  h area 

ON  RESEARCH  LOCKS  AT  ALTERNATIVE  FUELS,  Rased  on 
"Automotive  Fuels — Outlook  for  the  Future,"  by 
Joseph  B.  Bidvell. 

Automotive  Engineering,  vol.  86,  no.  11,  November 
19fH,  p.  50-51*.  Investij^tore  at  General  Motors 
Research  laboratories  see  alterna- 
tive-sourced gasoline  and  diesel 
fuel  as  optimum  responses  to  the 
dwindling  supply  of  low-cost  pe- 
troleum. Their  studies  indicate 
that  this  country’s  coal  and  oil 
shale  can  be  exploited  to  maintain 
a mobile  society— but  energy  sup- 
ply leadtimes  invoke  a critical 
need  for  current  action. 


(MSA  TM-7&>*5  Fuels,  Alternative 

ysrtiPESS  OH  im-PEMVcD  FUIS  TON  AViATIUH  SrSTrtS 
D.  tttfccofsfcl,  LaRC.  Kay  1970.  24p. 
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04-150,000,  Audio  Up*  ft  Videotape  1978 
KEW  ENERGY  TECHNOLOGY.  Eric  H.  Willis.  (Serl£j. 
title  Langley  Colloquium  Ssriaa).  Aug.7,D?8. 

NASA, 

Luigi  ay  Rusaarcii  Ca.icar 

L oC  s • Powar  scurcit  Lact-jrjs  - NASA,  LaRC 
sources  Fua?*,  AlUrnata 

Audlotapas  - Power  soercaa' 

AcdloUpa  - LaRC  123  8147.  123  8154.  123  8182 
Vldcotapa  - LaRC  124  9102 


10  Asnen  Eherny  Pons,  4th,  Aspen  Institute  for 
R10  Humanistic  Studies,  lq77. 

.A 79  Solar  architecture  t pmoeedinqs  of  the 

1977  Aspen  Eherqy  Forum  1977,  ftey  27,  2«,  and 

29,  1977,  Aspen,  Colorado  / editors,  Gregory 
E.  Franta,  Kenneth  R.  Cl  i i graphics,  T. 
Michael  Manchester.  — si~.  Arbor,  Mich.  * 

Am  Arbor  Science  Pii>lishera,  d97R. 
lx,  331  p.  i ill.  | 24  cn. 

COMPOSTING  TOILETS  A VIABLE  ALTERNATIVE  ....  271 

David  Del  h>rto 


Mech.  Eng.,  v.99y  no. 11,  Nov. 1977. 

2*  ENERGY  FLUID  FUELS  FROM  SCUDS  Donald  F 

^ tU*i  "*  **  Cam^  *"  •0m»  *«" «WI.  MS. 

of  talent,  time,  and  money 
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°rog.  Energy  Conbust.  Sci., 


v.3,  1977,  p.127-138. 


SYNTHETIC  FUELS  AND  COMBUSTION 

J P Lonc.whi 

Corfiiriilr  Kn(,m  h f c \,m  Rew.ir,  h ,iaJ  Ln,imr<rm»i  ( . 
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Uimmii  As  (he  supply  of  hydrocarbons  for  it  jnspoitation  fuels  ■k.ludcs  jn  increasing  proportion  of  lol 
hydrogen-to-carbon  ratio  sources.  such  as  coal,  the  cosl  and  waste  -if  energy  >f  converting  these  materials  t| 
the  high  hydrogen  u>-carbon  ratio  fuels  now  required  by  land  and  air  propulsion  systems  Kill  increase  Inn, 
extreme,  where  coal  is  the  major  source  of  liquid  fuel,  elimination  of  restrictions  on  aromatics  content  (Ilf 
ratio | could  reduce  relining  energy  cosl  by  as  much  as  20'.  of  the  heal  of  combustion  of  the  syncrude  hem 
processed  Refining  costs  are  apprommatcly  proportional  to  refining  energy  consumption,  anj  an  energj 
saving  of  this  magnitude  mould  reduce  the  total  cosl  of  refined  produc  is  by  one  -third  I or  a syncrude  produ- 
cosl  of  10  J hbl  Ibis  would  be  i cosl  saving  of  25  « gal  of  product 

Such  a large  conservation  and  economic  driving  for  c provides  a powerful  incentive  lor  choice  "f  powd 
plants  capable  of  burning  fuels  of  low  hydrogcn-M-carbon  ratio  in  a clean  and  environmentally  acc-pothl 
manner 

I he  main  combustion  problem  is  I lie  increasing  ditticully  of  avoiding  the  emission  of  soot,  and  the  rclatnl 
ability  of  power  plants  to  completely  burn  out  the  soot  formed  in  the  early  stages  >sf  combustion  will  be  a 
important  selection  criterion 

In  automotive  systems,  Ihc  combustion  problems  appear  much  more  easily  solsrd  lor  the  Stirling  cycle  an 
Ihc  gas  turbine  because  ol  the  steady  Row  conditions  and  ihe  potentially  longer  time  that  can  be  pros i Jed  (o 
soot  burnout  Ihc  liquid  inicction  Diesel  and  stratified  charge  engines  arc  at  a disad.  anlagc  in  this  regal' 
and  mas  not  he  able  to  compete  successfully  with  the  Otto  cycle  engine,  for  which  aromatics  offer  at 
improvement  meflKiencv  hreauve  of  their  high  octane  number  Improvement  in  the  ab  hrv  .4  aircraft  engine 
to  burn  highly  aioiualtc.  wide  txHling  range  luclv  oflerv  ihc  possibility  of  advances  ec  u *ni.s  and  fuc* 
conservation  in  air  transportation 

I ortunatcly,  there  ts  every  indication  that  combustion  research  and  development  can  he  evpccted  (t 
eliminate  the  need  for  high  levels  of  hydrogenation  and  boding  range  conversion  in  fuc's  manufacture  Muct 
more  research  is  needed  in  the  chemistry  of  soot  formation  and  huinoul.  and  Ihe  mechanics  of  reactive  flow 
involving  high  molecular  weight  liquids  and  vjporv  and  soot,  for  Ihccomplcv  systems  of  practis.il  interest  It 
development  pr  irams.  highly  aromatic  fuels  should  be  used  even  though  the  economic  and  corner satmt 
driving  force  for  fuel  specification  changes  might  appear  well  tn'o  the  future  tAhile  the  ec  implcs  on 
numbers  used  in  this  discussion  ..re  based  on  an  extreme  lhal  is  indeed  well  into  ihe  net  I cent  ary.  Ihe  Iren, 
toward  lower  hvdrogen  to  carbon  ratio  feed  slocks  is  already  underway,  and  tl  is  timely  to  begin  mosmj 
toward  less  energy  intensive  fuels  manufacture  in  addition  to  working  on  more  t her inodynani, .ally  efli.  n 
propulsion  machinery 
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Furled  SI  Engine.  L.  H Browning.  R K.  Pefley. 
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oline Blends,  R.  1.  Furey.  M W.  lackson.  Gen 
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"9009  — Alternate  Fuels  lor  Future  Aircraft,  G.  D 

Brewer.  Lockheed.  Burbank,  Calif 62 

■79010  — Avoiding  Energy  Catastrophy  with  Evo 
lutionary  Alternate  Tuels  Derived  via  Systems 
Technology,  E.  E.  Ecklund.  fROA.  Washington. 
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779011  - Utilizing  Methane  from  CoaRwdi,  G.  E. 

Voelker,  fROA  Washington.  D.C 

779012  — Synthetic  Carbonaceous  Fuels  and 
Feedstocks  from  Oxides  of  Carbon  and  Nuclear 
Power,  M Steinberg.  Brookhmren  Nation*/  lab  , 
Upton.  N.V ® 
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Atl.nl ion  it  to  Ife  hitura  demand  to*  ejtomoti.,  kstt.  ^ 1 

th*  US  n«t(|v  outlook  through  1990  miKh  ot  contrrY# 

Inmi  and  lueUfhclc  upturn *4! ton.  «nd  opportunity  to#  maximizing 
Irontpof l«t»on  energy  co<ttm«lion.  It*  milchtnq  o*  tutuif  Juto 
motive  luflt  and  runnel  for  optimum  energy  efficiency,  coot  os  l 
tourer  of  automotive  fueH.  motor  furH  from  od  tfiilc  and  the 
influence  of  nuclear  energy  on  tisniportation  fueH  The  automotive 
utilization  of  intermediate  term  future  fueH  n ilnaittnl.  taking  into 
count  the  charactemlirs  ol  cunventio na*  lurh  from  nonpetiolrum 
sources,  the  application  ot  a new  c omliuttion  analysis  method  *n  the 
Study  of  alternate  fuel  comhuiion  and  emission  characteristics. 
cfM|ine  performance  nil  rihartt  ermiuon  chaaclerittci  of  a 
methanol  fueled  aulomot>«le.  the  combuilion  of  methanol  in  an 
automotive  pi  turbine  and  all er native  fueH  for  automotere  deirl 
rn»f*n»-i  Hydrogen  at  a reciprocating  engine  *uel  it  considered  m 
connection  with  an  evaluation  of  long  term  future  fueH  The  ute  of 
hy«fr oimM oqmt  tuch  at  hydrazma  and  ammonia,  at  future  auto 
motrve  fueH  it  alto  (Smutted  G R 
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CRUDE  YET  UNCONVENTIONAL.  Janet  Raloff 

Science  News,  v.  116,  no. 3,  July  21  1979,  p.**2-M» 

There  is  a fossil  fuel  that  could  cut  those  long 
waits  at  the  jas  puma  and  perhaps  *ven  stabilize 
clinhing  gasoline  prices. 
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Design,  Construction,  ar.d  Performance  of  Stick-Wood 
Fired  Furnace  for  Residential  and  Small  Commercial 
Application,  by  R.C.  Hill 

Supt.  of  ^nefcgy  Report,  CX)-ii559-l»  Jctcoer  19  '9 
Contract  no.  EC-77-S-02-U559 

With  funding  from  ERDA  and  DOE  an  experimental  program  was 


HOW  TO  CONTROL  CREOSOTE  FCR  SAFER  WOOD  BURNING. 
Evan  Powell. 

Popular  Science,  vol  21S,  no  4,  October  19T9- 

p.  107-110. 

New  scientific  research  shows  that  much  of  what 
we  "knew"  ..as  wron. -am  even  dangerous. 


conducted  at  the  University  of  Maine  at  Orono  to  develop  a combustion 

svstem  for  residential  furnaces  that  solves  the  traditional  problem 

% . 

of  wood  burning:  inefficiency,  air  pollution  and  fire  hazzard. 


TIRE  SAFETY  TIPS  FCR  WOOD  BURNING  APPLIANCES . 

S.  Liebermen. 

Di.nensions,  vol  63,  no  11,  November  1979*  P»  18-24. 


WOOD  AS  AN  ENERGY  SOURCE. 

Energy  Engineering,  vol.  75 » no.  5 » Aug. /Sept.  1978, 

p. 17-20. 

SHARP  COST  INCREASES  for  the  conventional  petroleum  fuels  — and 
thetr  potential  unavailability  — have  made  wood  an  attractive  and  cost- 
competitive  energy  source 


P roper  installation,  operation  and  maintenance. 


, WOODTURNER  EFFICIENCY- -HOW  TO  MEASURE  WOOD-STOVE 
AND  FIREPLACE  PERFORMANCE,  by  James  Trefil. 
j Popular  Science,  vol.  214,  no.  1,  January  ld79, 

1 p.  102-104. 

inexpensive  gear  and  a few 
formulae  tei!  you  if  you’re 

getting  ycur  wood's  worth 

— 

I 

Iwprofine  the  Efficiency,  Safety,  ar.d  Utility  of 
odb  rnir«*  Units,  by  T.7.  arwell,  et.  ai. 

”.  . ept.  0 nerx-'  Report  ORO-5552-T7,  March  15,  1979 


Journal  filed  umer  title:  Building  Systems  Design 
it  is  the  Technical  Journal  of  the  Association  01 
inerf7  Engineers 
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rRfiOoCTS  IRJUSTRY.  Utilise  T.  McKea/..  sd. 
(P*k-s  presented  at  Foreit  Products  Dly. 
sessions  of  the  69*.y  Annrsl  Meeting  of  AIC HE 
in  Chicago,  111.,  nov.1976). 
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*r‘*  removal  resulted  ,r  3 4 5 I ..'V  . U ..[  ia 

vr,ZL™bLi:ri'~:a'  ,nv*m°r*  ■*«»****•  i-.  .u«. 

iddosTranl^n  ? V‘  ' r ‘0r  »"  -olSTa.  c n»fc 

L.itJoslraple  hanal  ing  charade.  ist  ics  Ihc 

contents  of  sulFur  and  nitrogen  a t lew  £-•  si-.n 

Ot  term!  nt  j i hat  Tie  pert  .c^Jc  eM^.on 
rate  free,  a mi.  ot  .b-  oi  1,59s  tl,4|  increased 
threefold  as  Compared  with  box  wt.od/20  oil 
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of  the  theory  is  ix  ..v->  :..«■•  y to  Mic.  tc^  the  very  r ign 
production  of  volatile..  durirg  the  Pyrolysis  of  wood 
The  use  of  the  modified  theory  is  illustrated  Py 
application  to  countercurrent  and  cocurrent 
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foi  est  products  industry  Is  acco-p  listed  by  a ««.-.ber 
of  technologies  These  include  self  uencrat ion  oF 
hvdro  and  h ydroe  I ec  t r I c pc-.ei-.  the  burning  of  u-»rk. 
the  burning  land  chemical  recovery  | of  spent  rulpmg 
Honors,  and  tne  burning  of  nog  ishrcoded)  wood 
wastes.  In  the  present  l-aper . the  status  ot  tn  -e 
technologies  is  reviewed,  and  the  nei-o  tor  further 
research  arid  Development  work  In  this  field  including 
new  forest  management  systems,  harvesting  «u-J 
transpor tat  ton  systems,  ana  enargy  Convert) jn  systems 
is  pointed  out. 
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WOOD:  NATURE'S  CELTJULAR  POLYMERIC  O^MPOOTTE,  >> 

J.  M.  Dinvoodie.  kyto 

Ptiyslrs  in  Technology,  vol.  0,  Septe«ber  19Tft, 

p.  iB  .-lPl-  wood,  with  It*  high  strength-to-weight 

ratio,  enceptional  toughness  across  the 
grain,  ease  ot  working  and  attractive 
appearance,  continues  to  compete 
successfully  in  many  applications  with 
man  s synthetic  polymers  and 
composites 
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I/OOK  WHO'S  S KITING  THK  WOKIJi  ON  FIRS 

Pbrbea,  voi.  122,  no.  10,  fcitohur  p.  17*103 

The  energy  crisis  brought  the  wood  stove  business  back 
from  the  dead  Now  there  are  more  wood  stove  makers  than 
even  the  present  booming  market  can  support. 


»rw  to  "sr  woon  stoves  (and  use  them  saeelvi ) 

Ole  Wik 

The  Mother  Earth  News,  No.  4R,  November/ 
Oecenber  1977,  p.  49-54  & 57. 
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Cnnfcrcnc*  on  Wood  EnariTi  Unl*#r«lty 
of  Mlchlg«ni  1977. 

« ood  enerxr  ? proc nr»d  I n*«*  of 
Oovrrnor  *1 lll«"  On  Mil  liken'" 
conf«rrnc«i  Nn»f«li«>P  29,  1977,  Ann 

Arbor,  Michigan  / rdStnd  by  Mlchol  L# 
HHrr  1 sponmir»H  by  th«s  Michigan 
Public  Sfr»lc»  Co«»l**i  ion  In 
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M I cb  I tan  ' n IndUHtrlal  l)*»*lop«enl  and 
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r^OM  OIL  Ain  GAS  TO  AUTOMATE  FmflS:  Thf 

TPAVtSITTON  IN  CONVF?SIftN 
John  A.  Abiding  G Wll  H am  N.  Hurnntt 
Tnt»rgy  Conversion,  Vol.  17*  No.  2/ 3»  1977, 
p.  57-^5. 

Ahsirai » This  Nation  It  facing  ■ critical  iKmtar  of  o*l  and  natural  (at  resources  The  Enrrge  Research 
and  Development  Administration  |IRI>A|*  it  resgvmdmg  to  tint  proNrm  nith  a hroad  itutrgt  lo 
open  new  energy  chceces  A mayor  dement  of  the  strategy  a a trantition  from  ml  and  natural  (st 
lo  altrtnalc  Inch  Thr  stihrevl  of  Ihit  paper  it  an  apptvash  to  •crnmgdfthing  this  transitmri  ■ mop 
conversion  machinery 

(he  paper  look,  at  the  transition  m each  of  four  maim  market  sectors  eitet'K  utdd.es  industry. 
Irantpmtation  and  commercial  rrtrdcnlial  The  procrtact  devices  which  presently  convert  oil  and  (at 
into  useful  produett  are  rtammrd  in  each  market  (or  eate  of  coovettiott  lo  or  replacement  hy  coal 
ot  other  alternate  energy  sources  Alternate  energy  u street  discussed  mefudr  coal,  coal  derived  aynthelic 
lueh.  fuels  from  nattr.  solar  energy,  nuclear  energy  and  static  thermal  energy 

Bated  on  this  etaminalion.  a long  range  transition  slialegy  is  proposed  nhn-h  identifies  transition 
approaches  for  each  maiket  sector  dependent  on  thr  rate  of  conversion  to  ahetnate  fuels  m each 
sectivr  The  strategy  emphasurs  near  let  pi  transition  m rlrrtnc  util  lies  to  save  petroleum  resources 
lor  the  more  dihcull  to  connrt  Irantportjti.ui  sector  The  rules  of  knt.'  improsed  ethr  rncy  and  mu  Its 
fuel  capability  in  the  lunsition  of  conversion  machmety  are  divmsnl 
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Production  Economics  tor  Hydrogen.  Ammonia,  and 
Mathanol  During  the  I960  2000  Partod 

H G Cornell.  F J Heirueimann  and  E W S Nicholson 
E««on  Research  and  Engineering  Co . Linden.  N J 
Government  Research  Labs  Apr  77.  1 78p 

BNL  50663  Price  code  PC  AD9/MF  A01 

Refinery  hydrogen,  ammonia  and  methanol,  the  principal 
mdi  al  hydrogen  products,  are  now  manufactured 
mainly  ~y  cal  alyl  >c  steam  reforming  of  natural  gas  or  some 
alternative  light  hydrocarbon  feed  stock  Anticipated  in- 
creases in  Ihe  pnces  ol  hydrocarbons  are  expected  to  ea- 
ceed  those  lor  coal,  thus  gradually  increasing  the  incentive 
to  use  coal  gasification  as  a source  o I industrial  hydrogen 
during  the  I960  to  2000  period  Although  the  investment  in 
industrial  hydrogen  plants  will  exceed  those  lor  reforming 
by  a factor  of  2 or  more,  coal  gasification  will  provide  lower 
production  costs  (including  20°Wy  before  tax  return)  tor 
methanol  manufacture  m the  early  1980  a and  for  ammonia 
5 years  or  so  later  However,  high  costs  for  transporting 
coal  to  major  relining  centers  will  make  it  difficult  to  justify 
coal  gasification  for  refinary  hyd'ogen  production  during 
the  1930  to  2000  period  By  the  year  2000.  40  to  50%  ot  the 
U S industrial  hydrogen  requirements  will  be  provided  by 
coal  gasification  thus  conserving  natural  gas  and  light 
hydrocarbon  feed  slocks  equivalent  to  about  GOO.OOO  B'D 
of  crude  oil  Electrolytic  hydrogen  production  coats  will  be 
reduced  by  improved  electrolysis  technology  such  as  the 
sol  to-  polymer -oieclrotyte  process  These  improved 
processes  will  reduce  electrolysis  plant  investments  by  a 
factor  of  2 or  more  and  reduce  electricity  requirements  by 
about  20°.  ..i though  the  production  cost,  including  return 
lor  electrolytic  hydrogen,  will  continue  to  exceed  those  for 
reforming  and  coal  gasification,  the  use  ol  electrolytic 
hydrogen  will  bo  attractive  tor  many  small  users  when  the 
new  technology  is  available  in  the  early  I960  s Electrolytic 
hydrogen  now  about  0 7%  ol  total  U S industrial  hydrogon 
requirements  will  probably  increase  to  about  1 2%  ol  the 
total  by  the  year  2000  (ERA  citation  03  024256) 


AkTFPNATIVF  HYDP0CA&B0H  FUFIS  FOR  AVIATION. 

W.C.  Dukek  and  J.P.  longwell. 

EXXON  Air  World,  v.?9,  no. 4,  1977,  P-92-96. 

Analysis  ol  Ihe  types  ot  alternative  fuels  wtuch 
aircraft  may  have  to  use  towards  the  end  of  the 
rentury  and  beyond  has  been  earned  out  by  Exxon 
Research  and  Engineering  Company  Wide  cut  fuels 
ttiat  include  blends  of  heavier  diesel  and  burner  fuel 
tractions  with  kerosene  would  represent  a less  energy 
intensive  course  to  follow  than  hydrocracking  heavy 
gas  oils  to  make  specification  jet  fuel  These  alternative 
fuels  would  contain  higher  aromatics  and  exhibit 
higher  fiee/mg  potnts  than  Jet  A or  Jet  A-1  and  would 
give  refiners  more  flexibility  in  meeting  aviation  fuel 
volume  lequuements  At  some  tune  in  Ihe  future, 
tlies  ; alternative  fuels  could  contain  synthetic  products 
liom  non-  petroleum  sources  Shale  liquids  would 
inquire  minimum  processing  lor  |et  fuel  while  coal 
liquid  conversion  to  jet  fuel  would  represent  a very 
energy  - intensive  step  The  combustion  of  high  aromatic 
and  wide  boiling  range  fuels  will  inquire  new  engines 
and  modified  aircraft  Exxon  has  recommended  to  Ihe 
U S Senate  Sub  Committee  on  Aerospace  Technology 
and  National  Needs  that  NASA  work  with  the  aviation 
and  fuel  industries  in  de vetoing  new  aircraft  for  these 
future  alternative  tuets  In  view  of  the  long  lead  time 
required  to  develop  such  air ci alt  this  work  should 
begin  as  soon  as  possible 

5j3USTC*.  K.J.  SUttUr  od  H.C.  H«rd1«. 
1876.  I#.*  1Uus* 
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/ • HYDROGEN  - BASED  ENERGY/* INTERNAT IONal  COOPERATION/* 
SOLAR  ENERGY  CONVERSION/*  SOL AR  GENERATORS 
/ ENERGY  TECHNOLOGY 
AT 

The  paper  examines  large-scale  int ernat I ona I 
utilization  of  solar  energy  for  production  of  electric 
power  or  fuel.  The  international  features  of  tr.e  Solar 
Pow.-r  Satellite  Plants  ISPSI  and  tne  Solar  Tne.m.l 
Electric  Conversion  Plants  iSTCll  are  cotrfiared.  u.tir.q 
tnat  an  SPS  plant  muM  Me  more  tnternat  >cnal  bemuse 
of  its  mstal lat 10  is  ,n  cuter  space,  use  of  the 
Intel  i;»t  1 nnal  ly  regulated  frequency,  ami  its  hiw- 
costs  could  require  entr  Ifcut  Ions  Iron*  several 
countries.  Reasons  for  Internat  lona  1 1 /mg  SPS  an.!  STEC 
plants  1 nc  ■ ml  i no  g***  .gr  aph  I c a I . env  1 rom.cn  I a I . as  w*H 
ar.  t nc  effect  of  mli  rowave  on  organisms  anci  me 

lon*)Sphore.  ccunoeic,  u*c  stra«f.»'C  a*-e  iiiscussc  1. 
comparing  the  ollhH  '.I  GRi  **"U  GTEC  p.?r.ts  or.  iKse 
factors.  The  »1S  s«*.ifc  and  gro»'i.  1 f r.-inewerK . aid  a 
Cur.|aan  STEC  par  tool  ship  organl  /.it  'un  are  desentod. 
noting  that  SltC  strength*  a.  e a proven  orqanl/ai • «-'**•  I 
pattern.  Indus  trial  /goograph  1 ca  I decentralization.  anJ 
cartel  exclusion,  while  SPS  ha j seiKnesscs  of 

organl/at  tonal  glgnot  I ->m.  geographical /moustr  ial 

central  I /at  ion . and  supplier  oligarchy,  concluding^ 
that  STEC  will  probably  mater  la  I 1 /e . rather  than  S.  S. 
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Hydrogen  production  »r-«  “ ' „ PAA 

A/COUGHLIN.  R “ ’ ^^‘t^torrs.  Conn  I 

B/ 1 Connect. cut  Un^ve  - Y-  30t-303  Research 

suoported°by  tho  U^vcrsity  of  Connecticut  and  U S. 

/^COSl^CASI  MC  A'MON/  * E I ECTROCHl  M ICAl 

r^^EhcH^^-^c’^OLOGf/  roSSIL  FUELS 

P T H — . , „ , new  I v o-veioped  electroclv  rn-cat 

The  paper  reports  on  a - V oc  • * 

proc.ss  which  convert.  ^'o^c^u|tl,  essentially 

separate  gaseous  pr^n  ^ l(K  olher  essentially 

gasoous  oxides  of  » chemistry  tuhe-s  place  at 

pore  hydrog  aascous  products  are 

mild  temperatures  and  the  gas  ^ t-p  aSf,  *na 

essentially  * r c e 0 J^e'le  ctroehemical  gasification 

suitor  co-peunds.  This  electr  of  coa,  Jt  *n 


AIChE  Symposium  Series.  v.75,  1979 

no, 189. 

HEAT  TRANSFER  - SAN  DIEGO  1979.  Robert  W. 

Lyczkowskl,  ed.  (Comprised  of  papers  pre- 
sented at  AIChE  18th  National  Heat  Transfer 
Conf.  held  San  Diego.  Calif.,  Aug. 5-8. 1979). 

A STUDY  ON  UTILIZING  SOI.AH  ENERGY  FOR  HYDROGEN  PRODUCTION 

• « M.  C.  Cliuang  273  

Two  types  ol  tolar  concentrators  were  studied  la  invostisaie  the  poteatial  a utilize 
solar  energy  lor  hydrogen  production  hy  using  m«  Wetbnghouse  Sultur  Water  Decompoti 
lion  system  from  thermal  analysis,  rt  shows  mat  me  concentrator  *1  paraboloid  of 
revolution  with  evacuated  receiver  lube  has  great  potential  man  that  ol  »e  cylindrical 
•arabolic  concentrator  to  colled  adegoalely  me  solar  energy  tor  hydrogen  production 
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THE  TURNOVER  TIMES  AND  POOL  SIZES  OF  PHOTOSYN- 
THETIC HYDROGEN  PRODUCTION  BY  GREEN  ALGAE. 

E.  Greenbaum. 

Solar  Energy,  vol  23,  no  4,  1979,  p.  315=320. 

Ahslrari  An  msctipahnn  'if  I hr  turnover  time,  of  pfuaohrnkigHal  pmdurtmii  of  hydrogen  f t.  hi  green  vtf  vr 
intlh  .Ur  that  the  ph.itorra.lmn.  nucM  with  mofriHl.il  hiitiugrn  prnduv  turn  have  gnwnrsawg  prnprtiic.  for  volar 
energy  cnnver.mn  and  storage  (hir  rrvultv  imht  .itr  th.rt  I at  the  intrmsH  ImrtH  rate  rapahrlrtv  of  the  hydrogen 
photoapp ar  iluv  n frrrn  algae  van  keep  parr  with  thr  m. ntriHe  rate  of  lithi  quanta  even  in  full  sunlight  ltd  the 
pholocrnrfatnf  rlrrlronv  for  h\  dtogrn  pnnhKtmn  prohaf>l»  Itr  in  thr  m mrvtrr  un  of  thr  rkcirnn  tranvpori  rham  m 
photovvnthrviv 

Thrvr  tr»ullv  have  hrrn  obtained  h,  performing  thr  firvl  mraviitrmmtv  on  thr  lurnovrr  timrv  and  pool  vi res  of 
photovvnthrtK  hydrogen  prodnrtnin  For  thr  thrrr  sprues  of  pirrn  a (far  vtwhrd  thr  lurnovrr  timrv  range  from 
0 I to  1 mv  Thr  lurnovrr  Itmr  for  photiwv nthrtK  hvdrofen  ptintechnw  iv  therefore  . nmpxrahh  In  that  fix  oivpex 
prodiu  tum 

Rapid  muftiplr  (lavh  c«|cnmrnl.  havr  hrrn  performed  nhi,  h iikIh  ale  that  thr  unmrihatr  vourrr  of  mtevtagt 
for  pholownlhrlh  hvdrofrn  pnvlii,  non  iv  ifrnvnl  from  i pm.l  of  < equivalent,  depending  on  thr  alga  Thh 
pivot  tv  pmb.ihlv  thr  pla.loquinonr  pool  link  1 nr  thr  two  pfu4.isv.lcim  of  ph.Uo.vnthr.lv 


An  J9049  High  IrmpoMwi  nueteer  hM  mm  ter 

hydmgxn  product  mn  R N Duarte  (General  Auattwc  Co  . San  Or^i 
Calif  I anrt  l Ah  yet  (Gene.  4 AWwmc  Europe.  Zuneh.  SwOreitandl 
/nremarmnaf  Journal  of  Hi  ifnipnn  fnon  ml  4 no  2.  1979  p 
101  110  6 (eft 

The  cnmbmalion  of  nurleqr  breeder  r (error,  and  thermd 
nonverter,  can  ef  lie  unity  utilize  uterxum  put  ihonuov  i merer,  aort  n 
a wmkbxirte  energy  source  etirh  is  pntentially  70  times  gaaret  than 
aval  The  eery  h^i  temper  pur e reartoi  fVHTRI.  a thermal 
converter . can  be  cowled  to  open  anrt  closed  cede  processes  m 
produce  hyrhngen  m large  quantities  Curran  anrt  in  the  U S « 
formed  on  the  rtmign  of  a VMTR  of  dnut  960  ARAMft  The  thermal 
rating  anrt  the  design  are  similar  to  those  ot  the  steam  cycle  Fort  St 
Vi  am  (ESVI  reartoi  built  in  Cobeertn  U S . but  an  mler  mediate 
helwm  erreuit  anrt  a core  outlet  Temperri.ee  ot  976  960  C ere  mart 
Hydrogen  production  using  thrs  teertof  rensrtrt  be  approeimaaeiy  10 
kg/aec  with  a carbon  bawd  pco.es!  or  3 I q Vee  rerth  a do  tart  loop 
thermorhamreal  piocew  (Asrthorl 


HY1)R0<®«  FROBUCTION  FROM  coal,  water  asd  elbctrorr. 

Robert  w.  Coughlin  and  M.  Farooque. 


Nature,  vol  279,  no  5711,  24  May  1979,  P-  301-305- 

Coals  and  other  forms  of  solid  carbonacecus  fossil  fuel  are 
oxidised  to  oxides  of  carbon  at  the  anode  of  an  elec 
trochemical  cell  and  hydrogen  is  produced  at  the  cathode, 
these  gases  hemg  produced  in  relatively  pure  states  The 
reaction  proceeds  at  ivry  mild  temperatures  and 
ing  electrical  potentials  significantly  lower  than  the  ther 
modynamic  potential  of  water  electrolysis  Although  the 
reaction  is  readily  observable  at  room  temperature,  the 
observed  activation  energies  and  the  expected  decom- 
position temperatures  of  the  presumed  intermediates  sugg 
that  much  more  rapid  and  steadier  oxidation 
achieved  at  higher  temperatures  in  the  range  .f* 


thermochemical  decomposition  OF  WATER 
Chemtech,  vol  9,  no  4,  April  1979,  P- 


208-217. 


A79  3379#  The  cor,  at  hydrogen  from  coal  E T Kim.  H 

R Moore  anrt  R I Karmode  (Kentucky.  Umverpty.  I enngtnn. 

Ky  ).  International  Journal  of  Energy  Research  mil.  3.  Apr  >me 
1979  p 1431M  17  reft  NSF  Grant  No  AER  73  0369  A07 

Isolation  of  the  hydrogen  and  oeygen  plants  from  die  test  ot  the 
liquefaction  complex,  combined  eelh  appropnafe  Item  let  coat,  for 
all  utilities  anrt  rare  mater  .ah  has  been  mart  to  animate  the  rafue  of 
hyrttngen  For  the  hue  alternatives,  mmunum  coat  hydrogen  is 
produced  by  gasification  of  coal  at  1000  psia  500  pua  gasification  of 
coal  yielded  sturdy  more  expensive  hydrogen  however,  an  an 
equivalent  mole  basis  ot  hydrogen,  they  were  eirruafly  the  same  Aa 
would  be  expected,  the  cost  of  coal,  dwenunf  cash  flow  rate  and 
method  of  coding  wipple mental  fuel  nearta  were  the  primary 
variables  affecting  the  cost  of  hydrogen  Hydrogen  coat  iinged  horn 
90  94/  1000  standard  cubrc  feet  to  97  996' 1000  standard  cutec 
feet  (Author  I 

PRESENT  STATE  AND  FUTURE  FR0SFBCTS  OF  THTOMOCHEMICAL 
HYEROGEN  ItfODUCTION.  G.  E.  Beghi. 


International  Journal  of  Hydrogen  Energy,  vol  4, 
no  6,  1979,  p.  4QQu51P. 


Abstract  Thcfm.Kh.mH  a I mpn.il  urn  .4  water  a.  a mcUu-d  .4  pod-tug  hid.og.nr.  . I ...m 

.uhts'st  .4  research  » tr.l  slud.sK  arc  m. gw -9  sMtfUMntm  ami  .mb.  ..tin,  mrtbnd.4..r,  l.-t  ■•'.us 

Oscmnl  t caelum,  nf  pure  ami  hvhsi.1  lhcr.iuKh.n,H  rt.vvlc  Is*  tbs  main  pr.Ks-.w-.  umh,  .Hi its  imp 

I....H.I  I m the  riperimenial  a., with-.  in  p..  r<."  «•  ,h>  •'  ' ,,v 

lahtHaton  .cak vs repnrlcd  hasol  .m cw^krtr  ctcc«4s- .gun  atnm ...  umk. ..msaiustum  l.r  ihci  hmc 
cci.mmsw  c,alu.il H»tt.  ths  dille.cn,  eahtdetums  ...  gi.cn  and  the  um.ita.irtv  ...a.ng  n.rh  .../.  l . hr— 
nf  ahnut  » « •»!  tor  hsilrogcn  pr.Klmh.m  end  M men  r-*«  v.— emu.  I mil  ■ . tK.irm  .. 

iKutarlv  ui  uimr  resratsh  atcas  aic •«, every  h.gticcvukm  n4  the . .«ttp.  titr . m .4  lb. . m.u bs  wwswd  |d  «vc> 
the  tic st  lew  years  w.ll  he  srslK  d m omlrihi.ling  In  gtvc  an  answer  as  •»  lbs  p....|Ksl.  .4  ibis  m“  ....  h-l  !•" 
hv.ft.igen  priuluelum 
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UTTl:  International  developments  In  hydrogen  technologies 
...  research  cooperation  for  new  hydrogen  production 
methods 
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In:  Hydrogen  for  energy  distribution;  proceedings  of 
the  Symposium.  Chicago.  lit..  July  24-28.  1978 
(A79-45576  20-44)  Chicago.  Institute  of  Gas 
Technology.  1979.  p.  41  57. 
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RESEARCH  MANAGEMENT 

MINS:  / ENERGY  TECHNOLOGY/  EUROPE/  INDUSTRIAL  MANAGEMENT 

ABA:  AT.  _ „ 

ABS:  International  cooprral Ion  In  the  research  for  new 

hydrogen  production  methods  IS  reporteo.  Research 
areas  In  hydrogen  production  and  utilization  and  the 
International  Energy  Agency  programs  on  hydrogen 
production  from  thermal  decomposition  of  sulfuric 
acid,  thermal  decomposition  of  metal  sulfate, 
hydrolysis  of  FeCI2.  Mould  separation  of  H2S04/HI 
from  solution,  decomposition  of  H| . derompos . t > on  of 
FeC>3.  and  production  of  hydrogen  frpr  «atcr  are 
discussed  Other  joint  programs  Include  thrn.,irh..r,.  ca  l 
and  electrolytic  production,  and  transportation  .v'd 
storage  of  hydrogen  It  Is  e.Pc'ted  that  as  a re-uit 
of  cooperative  actions.  It  -HI  he  poss.ble  to  conduct 
Integrated  experimental  activities,  exchange  0f 
researchers,  and  Joint  participation  ‘n  pilot  scale 
and  demonstration  projects 
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ASSESSMENT/  THERMOCHEMISTRY 

ABA:  DOE 

ABS:  A potential  use  of  fusion  energy  for  the  production  of 

synthetic  fuel  (hydrogen)  Is  described  The 
h ybr  1 d- 1 hermochem  t c a I til  smut  h - su  I f at  e cycle  .-.is  as  a 
vehicle  to  assess  the  technological  and  eco<-  >c. 
merits  of  this  potential  nonelectric  application  of 
fusion  power. 
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research. 
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PREDICT  ION/ -THE PM0CHEMISTRY 
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ABS:  An  advanced  technology.  Fully  dedicated 

nuclear-electrolytic  hydrogen  production  facility  is 
presented  This  plant  -111  produce  hydrooen  and  Oxygen 
only  and  no  electrical  power  will  be  generated  For 
off-plant  use.  The  conceptual  design  was  based  on 
hydrogen  producMcn  to  fill  a pipeline  at  1000  psl  and 
a 3000  mh  nuclear  base,  and  the  base-line  facility 
nuc tear  - to- shaf tpower  and  shaf tpower- to-electr let ty 
suDSy stems,  the  water  treatment  aubsystem. 
alactr lei ty-to-hydrogen  subsystem  hydrogen 
cowwiress 1 on . efficiency,  and  hyd.  ogen  production  co»t 
are  discussed  The  final  conceptual  design  integrates 
a 3000  Mwth  high-  temperature  Oas  cooled  reactor 
operating  at  980  C heln-m  reacto-  out  temperature . 
direct  dc  electricity  generation  via  acyclic 
generators . and  high  currert  o»n%tty.  hhjh-prr"  urr 
electrolyzers  based  or-  the  solid  poly-e-  electrolyte 
approach  All  subsystem',  a--e  c Ipso -roup I ed  and 
optimally  Interfaced  and  pipeline  hydrooen  is  produced 
at  1000  psl.  Hydrogen  costs  were  about  half  of  the 
convent  tonal  nuclear  electrolysis  O'  cres* 
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m e.p 

Sone  Djitc  Ufhnic.il  approach* s to  p.  , i„y  hye'-.-fjon 
Iron  solar  .1  , gy  jrc  surveyed  Sol.i  CH"> g-.  < firm;,  are 
a i / 1 'ted  into;  Mr  direct  s^la<  radial  «.i,  a,.-,  ,2i 
i no  i r./c  t form.  such  .n.  wino  ni>3  ncv  in  -hen  ,n 
oruct.cnt  . Technical  ..k.i  u,.:h.-4  e r..  p.-r  , t.  a .,,t. 
ci  roc  t hydrogen  production  Iri^i  ihi  . t.,. 
cn  .-jir,.  iubiira t e . (2*  Hydrogen  procluc  l or  f..„, 
Sianttght  via  an  lattr*  lata  I . . .... 

**  * 1 tricity,  amt  i 3 1 hyor  i n proctu  tot. 

Indirect  : r,’,ar  rnei yy  via  an  Intu  n-o'.iti  energy  forui. 
If  Is  concluded  tout  while  hydro ;eo  from  I ..r  energy 

will  bo  e*  pent  t ve  by  prct.e*it  r t ana.irr.y . the  ,.D|.  , ,&I, 
of  fossil  dels  will  cn.se  solar  hyd.  c.en  tc.  ..n.  ,-ge  as 
one  of  tnc  tew  alternatives  to  a nuc l< jr -e | ect r .c  or 
nuc  tear -elect  r ic  - hydrogen  eneigy  system 


of 


E'lri'e..'  T E OnNULOU Y, 

L L:.b«OY  CO:. /I  -.UN/ 
.AT  ION 


I 1 I 

c:ht 


PAGE  55  CATEGORY  2b  RPT» 
79/(8/00  45  PAGE S UNCLASS. FJED 


f r -.in 
U -P 


the-  international 

Super  l . t *,/7  . 


I TeChnc 1 CWjy 

SAP.  HC  S2U.00/MF 


BCN 1 040 1 » ISSUE  1 
NT  I S/ PS  - 79/0773 '6 
DCCUJTN  T 

Hydrogen  prfwJuction.  Citations 
aerospace  abstracts  (Ua  base 

dir  I . Iy79 

A/ZOltARS.  u.  f. 

New  Mexico  Un * v . . A Ibuquerque . CSS 

Application  Center.!  AVAIL  NTIS 
S28  00 

Springfield.  Va  NTIS  Sponsored  by  NTIS 
/ -B^BLIOGRAPH IES/.ELECI ROLYS IS/ -HVDRCGEN  PRODUCTION/- 

L I0UI D HYDROGt  N/ • PH0T01 YS I S/ ’ THERMOCHEMISTRY 
/ ABSTRACTS/  COAL  GAS  I f I C A T ION/  VAf.uf  AC  TCR I NO/  SOLAR 
ENERGY  CONVERSION/  THERMAL  DISSOCIATION/  WATER 
CWA 

This  btbl  tography  cites  169  art  citi  from  the 
International  literature  concerning  hyoroQtn 
prcdoction.  Techniques  examined  Include  solar  en.  < ay 
conversion,  coal  gasification,  thermal  d t ssoc  I a t un  ’ 
Jnd  water  electrolysis 
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Hydrogen  as  the  solar  energy  translator  - 
p* otocreml cal  c r b-t  ovo' t a 'C  p'O.os'.es 

A/kELLLY.  d.  H.  PAA  A/tCai  ifcrnia  Instltut.  Of 
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In  1 Hersociety  Energy  Conversion  Engineering 
Conference.  14th.  Brston.  Mass-.  Auoust  S-IO  1979. 
PrcccoJ  i ngs  Volim-  1.  (A79  51726  23  44  ) wash  I r.g:  , r. . 
O.C..  An«r i can  Chemical  Society.  1979.  p.  8G0-BQ7 
Research  • ponsort-d  by  the  US  D.  f-.wrti.e-nt  of  Energy. 
WAjS:  /•ELLCTROlfSIS/'H/UWOGl  f.  BASED  LNi-RGY/  *P»  C.TOCMI  U!  eAl 
REACT  I Of4S/ -PflOlOL  VS »S/‘ SOLAR  ENERGY  CUMVERSICN/- 

thermochemisiry 

MINS-  / ENTPlf  ItCHNClOGf/  HiCROGf.  PROOUCT  U.H/  INDUSTRUt 
MAf.AC(MENT/  TECHNOLOGY  ASSESSMENT / SATtR 
ABA  (Autl.f.r) 

AbS:  Mai  , conceotf.  are  i «* i 1 I n.esf  * nat rd  to  ccnvc't 

suril’ght  to  worV.ibl.  energy  P.r>s  with  emphasis  on 
electricity  nno  its-rirjl  energy.  The  electrical 
alternatives  tncldlo  direct  cdivcslon  of  photons  to 
elect)  ict  tv  via  photovoltaic  J 1 1 r cells  and 
solar /the;  m.al  pi-odnctt  >n  of  electricity  via 
heat  energy  eye  U s Solar  cells.  »rcr,  dmxerc  lai  • zed. 
are  erpvcted  to  la.o  cifitU-rvcs  of  about  12  to  t4 
perc-nt.  Thu  cells  would  be  active  about  eight  h-urs 
par  clc.y  . H-  vever  . • olar  ooerati  d w.Tt-r  - sp  I • 1 1 1 ng 
process  research,  initiated  through  JPL.  snows  o ■-"•139 
for  direct  procKiCt'r.n  of  nybri/wn  from  Sunlight  .ill 

etf  If  tenctes  of  i'P  to  35  to  40  percent  . ‘e  nyfir-.. -i-n . 
a valuable  coxvr.xltty  in  itself,  can  also  serve  a : 
storable  energy  fo*'*  . easily  end  efficiently  Convert vfl 
to  elc'Ctricity  by  fuel  cel  Is  a*'«d  other 

advanced- technolcg.  devices  on  a 24-hour  basis  or  on 
demand  with  an  overall  efficiency  of  25  to  30  percent 
Thus,  hydrogen  servos  as  the  funo-d  en ta 1 translator  f * 
energy  lr«  Its  stil.-r  firm  t-.  electrical  form  more 
effectively,  and  p -.S'bly  more-  efficiently  tr-an 
Oirc.-t  cc-hverslon.  HyG»  egen  a No  can  produce  otfv  r 
chcrni  ca  I energy  fo**'*S  using  solar  energy. 


ORIGINAL  PAGE  L 
OF  POOR  QUALITY 


< 


7«>N3t422«  ISSUE  22  PAGE  2936  CATEGORY  28  PPT*: 
SERI/TR-33- 122  CNT*  CG-77-C-01  4042  79/01/00  >0? 

PAGES  UNCLASS  t F I CO  DOCUMENT 
UTTL:  Photoblologlcal  production  of  hydrogen;  A v^lar 

energy  conversion  option  ---  hydrogen  metabolism  in 
photosynthetic  bacteria  and  algae 
AUTM : A/WEAVER.  P.:  B/llEN.  S.:  C/SEICE»T  H. 

CORP : Mlownst  Research  Inst  . Golden.  Colo  Avail  NTIS 

SAP  MC  AC6/MF  AO I 
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PMOTOSVNTHESIS/'SOLAR  ENERGY  CONVERSION 
WINS:  / CELLS  (BIOLOGY!/  ELECTRON  MOBILITY/  ENERGY 
TECHNOLOGY/  ENZYMES/  PMCTOTROPISV 
ABA.  DOE 

ABS:  The  history  of  photob I ol ogl ca I hydrogen  production 

from  Its  discovery  In  relatively  Pure  cultures  during 
the  early  1930s  to  the  present  is  reviewed  with 
emphasis  on  hydrogen  production  by  photot  ropo  I c 
organisms  land  their  componen Is I which  occurs  at  the 
expense  of  light  energy  and  e lec t rpn- donat 1 ng 
substrates.  Among  the  topics  Included  Is  an  overview 
of  hydrogen  metabolism  In  photosynthetic  bacteria, 
eucaryotlc  algae,  and  cyanobacteria  (blue-green 
a I gao  | . The  primary  enzyme  systems.  Including 
hydrogenase  and  n 1 1 r ogenaso . .ire  d'scusced  along  with 
the  manner  in  which  they  are  coupled  to  electron 
transport  and  the  primary  photochemistry  of 
photosynthesis.  A number  of  In  vivo  and  In  vitro 
phe tobl o log  lea  I hydrogen  evolving  schemes  Including 
photosynthetic  bacterial,  green  algal,  cyanobac ter i a I . 
two-siage.  and  cell -free  systems  are  examined. 

Specific  technical  problem  areas  that  currently  limit 
the  yield  and  duration  of  many  of  the  systems  and 
research  that  might  lead  to  progress  In  tKese  specific 
areas  are  discussed. 


A COMPRESSORLESS  AMMONIA  PROCESS 

Aldo  V.  da  Rosa 

Chemtech 

Vol.  8,  no.  I,  January  1978, 
p.  28-29. 


da  Rosa  shows  how  to  do  H make  feed  hydrogen  at  high  pressure 
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UTTl:  On' photo  fuel  ---  solar  conversion  of  -ate,-  Into 
hydrogen  anti  o, yger  (jOS 

AUTH  A/BOCKRIS.  >1.  O'M.;  U/ HANOI  C 7 . 1.  PAA  B/lM  nule 
University.  Adelaide.  South  Ai,*tiaHa_  Austral  iai 
Energy  Conversion,  vol.  18.  no  1.  197U.  P ' 
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PRODUCT  lt)N/  ‘PHOl CE.LEC.1  R 1C  CElilRAtOHV  sClAM  INE-foY 

rntjui  PSION 

V1NS  / /INDUES,  COST  EST1MAIES/  ELEC t ROfMEV  1 ST RV/  1IW 

CONVERSION  EFFICIENCY/  ENERGY  TECHNOLOGY,  PMGIOVOLT  A 1C 
CONVERSION/  PIPELINES/  SEMICONDUCTORS  t MATE R I Ala I / 
WATER 

ABi  The  process  of  direct  solar  conversion  of  water  into 
hydrogen  anrt  oxygen  gas  is  discussed  me  roost 
i mpor tant  research  goal  Is  the  atta. nrv.it  of  a st«.hle 
photoanoue  with  a small  energy  gap  10.75-1  5 OV  I 
Rerent  advances  in  cladding,  stable  phc.toCathotlos  and 
a staple  working  phototlrlven  Cell  are  characterise 
Examined  topics  related  to  the  optimisation  of 
photoelectrolysis  include  thermodynamic  requirements, 
band  pending,  the  reduction  potential  value,  surface 
states,  and  doping  of  semiconductors.  Photocor rn- 

•> 

least  510-  needed  tor  commercial  utility. 
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ABS-  This  bl b I 1 1 ography  contains  aspects  of  storing 

hydrogen  as  a liquid  or  a gas.  Citations  cover  fuel 
storaqe  energy  storage,  and  the  construction  of  tanks 
used  to  store  the  material. 
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. Electrolytic  hydroqen  p,  oduction  by  means  of  solar  and 

w i nd  truer  gy 

: A DA  CA7ARA  TORRES.  C ; B,GOIOFARP.  J fAi: 

BMParjipa.  UniversidadC  Federal  Jojo  PeSsoc . 8,4/11) 
In  International  Solar  Forum  2nd.  m.,h4»u<  o west 
Germany.  ,lulv  1 2 - 14 . I97«.  B.iorts.  volume  2 
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GF  Nf^RA  1 E YS I S/  ENERt.Y  TECHNOlOt.V/  WiNDPOwlRED 

I Author | 

The  authors  prupos,-  the  product  Ion  of  electrolytic 
hydrogen  through  a wind  solar  peer  station, 
consisting  of  5 Oarritui  wind  generators  cl  20  k w .» 
solar  tower  of  100  h-lh.  with  h\ oroe I ec  t r I c 
complementation.  During  most  OF  the  oay  th«- 
electrolysis  will  be  1 . th*  vaooor  phase  and  dur  no 

t me  >0  ' ,c?u,d  Phase  Studies  «.ido  to 
establish  the  condition'  for  economic  vi.,b||Mv  u|  , ho 

process  arrived  at  a pei  lod  of  It  yea- % fer  reco/erw 
of  the  invested  capital. 
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UTTL:  EASE  thermochemical  hydrogen  program  status  on  October 
31.  1978  - - - fuslon-svnfuel 
AUTH:  A/COX.  K E.:  B/6>WMAH.  M.  G. 

CORP:  Los  Alamos  Scientific  lab..  N.  Ale*.  AVAIL. NTIS 
SAP:  HC  A02/MF  A01 

Presented  at  Chem.  hydrogen  Energy  Systems  Contracts 
Rev..  Washington.  DC..  20  Nov.  1978 
MAJS:  / * ULANKE I S 1 FUSION  RE AC TCRS I / 'HYDROGEN  PROOUC T ION,  • 
SYNTHETIC  Fu£  l S / ' Tilt  RMOCHEMI STRV 
MINS:  / BISMUTH  COMPOUNDS/  ELECTROLYSIS/  REACTION  KlNEIICS/ 
SULFATES/  SULFUR  OXIDES/  WATER 
ABA;  DOE 

ABS:  Progress  Is  reported  In  developing  an  efficient  and 

economical  thermochemical  cycle  for  the  production  of 
hydrogen  treat  water  utilizing  thermal  energy  sources 
that  become  available,  lopics  covered  include  II) 
continuing  experiments  In  sulfate  decomposition, 
sulfate  formation,  and  hydrogen  iodide  electrolysis. 
(2)  fuslon-synfuel  study  (hydrogen);  and  (3) 
evaluation  of  thermochcml ca I cycles. 
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Applications  of  cryogenic  technology,  volume  7 - 
Proceedings  of  the  Conference  on  Cryogenic  Energy 
Systems . Oak  Brook . III.,  May  16*10,  1978 
A/MISSIG . d.  R . ; B/VAhCE.  R W PAA;  A/Ulquld 
Carbonic  Corp..  Chicago.  Ill  ):  B/ 1 Cryogenic  Society 

of  America.  West  Rancho  Palos  Verdes.  Calif.)  PAT 
A/| 10  I SAP  S?9  SO 

Conference  sponsored  by  the  Cryogenic  Society  of 
America  Flushing.  N.V..  Scholium  International.  Inc.. 
1978.  408  p (Tor  Individual  Items  see  A79-27652  to 
A79  276691 

/ •COUf  E BENCES/ * CONI  ROLLED  FUS ION/ 'CRV0GEN ICS/' ENf RGY 
t ECHIlOLOGY/ -HYDROGEN  PRODUCT  I ON/ • MAGNE TOHYDRODYNAM I C 
GE NER A T ORS/ *SUPE RCONDUC T I V | T Y 

/ HYDROGEN- BASED  ENERGY/  SUPERCONDUCTING  MAGNETS/ 
TECHNOLOGY  ASSESSMENT/  TOKAMAK  OEVICES 
8 J. 

Papers  are  presented  on  the  triplications  of  cryogenics 

for  hydrogen  energy.  MUD  power  generation,  a- d the 
application  Of  superconducting  techno’ngy  to  the 
energy  field  consideration  is  also  given  to  military 
applications  of  superconductivity  anrj  to  t h» 
application  Of  cryogenic  technology  to  contftlltd 
fusion. 
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Molten  salt  pyrolysis  of  late*  for  hydrocarbon 

fuel  production  TLSP  Patent  Application 
A/8AUMAN.  A.  d.  PAA  A/<dPL)  PAT;  A/lnventor  (to 
NASA  1 

National  Aeronautics  and  Space  Administration. 
Pasadena  Office.  Calif.;  Jet  Propulsion  Lab.. 
California  tnst . ol  Terh. . Pasadena.  AVAIt.NTIS 
SAP  HC  A07/MY  AO 1 
Sp.  nr.ored  by  NASA 

/•HYDROCARBON  FUEL  PRODUCT  ION/ 'HYDROCARBON  FUELS/* 
LATEX/ “MOLTEN  SALTS/'PYROLVSIS/ 'SYNTHETIC  FUELS 
/ INORGANIC  COMPOUNDS/  PATENT  APPLICATIONS/ 
PHOTOSYNTHESIS/  PLANTS  (BOTANY)/  TEMPERATURE  EFFECTS/ 
thermal  DECOMPOSITION 
A.W.H 

The  production  of  synthetic  hydrocarbon  llould  fuel 
frem  late*  rich  plants  is  reoorted  The  pyrolysis  of 
high  Isoprene  late*  plants  such  as  Guayule  or 
extracts  thereof.  In  a molten  Inorganic  salt  at 
temperatures  above  300  C Is  described.  The  pyrolysis 
process  Is  examined  using  a number  of  inorganic  salts 
and  a reactor  Is  described  for  the  hydrogen  fuel 
product  I oh . 
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UTTL:  Solar  energy  conversion  In  marine  biological  systems 
AUTH:  A/MITSUI.  A PAA  A/1  Miami.  University.  Coral 
Gables.  Fla  ) 

in*  Alternative  energy  sources;  Proceedings  of  the 
Miami  International  Conference  Miami  Beach.  Fla  . 
Oecember  5*7.  1977  Volume  2.  1A79-34002  13*44) 
Washington.  D.C..  Hemisphere  Publishing  Corp..  1978. 
p.  1013*1017. 

M4JS:  / • AOU I CUL  TUBE / * BLUE  GREEN  ALGAE/ * FERTILIZERS/ *H YDROGC  N 
PRODUCTION/  MARINE  RE  SOURCES/ 'OFF SHORE  ENERGY  SOURCES 
/•SOLAR  ENERGY  CONVERSION 

MINS:  / ARGON/  BIOCHEMISTRY/  ENERGY  TECHNOLOGY/  HYDROCARBON 
FUEL  PRODUCTION/  MARINE  BIOLOGY/  METHANE/  NITROGEN/ 
NUTRITIONAL  REOU I REMENTS/  PMO fOPROOUC T ION 

ABA:  J M B 

ABS  The  use  of  tropical  marine  microorganisms  for  fuel, 
food  and  fertilizer  production  is  discussed.  «»tli 
emphasis  on  hydrognn  photoor ocHjc t l on  and  nitrogen 
fltatlon.  A blue-green  algal  strain  h.is  shown  a 
hydrogen  production  rate  of  ore  tc  Pei  ml  alpil 
suspension  per  day  In  a nl trogen- * ree  medium  under  an 
aroon  atmosphere,  this  high,  staf  le  p-cductitn  r.tle 
may  make  the  algae  an  attractive  source  *cr  hydrogen 
fuel.  Many  blue-green  algae  fl*  nl troocn  and  ray  serve 
as  fertilizers  In  addition,  the  soft  cell  walls  of 
blue-green  alga*  may  them  suitable  for  processing 

as  nutrients  Methane  production  aided  by  algal 
species  also  receives  attention. 


A7SS1M7  • Hydros*"  tram  tht  rale  phatotvm  of  «mi 

P R Rynon  ICMifornt  Imtitue  of  Tehnoioov  J*  Propul  von 
l *hor>iory.  fiwlmi.  CMK  I frmryv  Smrrrra  .ol  4.  no  1.  t*;B.  p 
1 77  5«  raft  Cootrort  No  HAST  100 

Dmtlapmem  rat  end  m 1h»  ttudv  o»  phofotvoihnet  en 
nemd  «nd  lawrn  ol  photoenmueran  hy  ralirft  en  romdrad 
It  it  pointed  out  the  ml  wit  phototemtiremn  ior  tale  tdtotorhem 
at  tunl  lormeion  it  not*  ei  ewraty  erne  raeeth  era  m • 
i nuieymv  of  IN  prcxniwne  raraltt  nhtenel  eidi  temconrkretor 
photonfnrtrortrt  Th»  .rantttfeion  of  nrate  draompotnran  ehetmt 
imahonf  hneroynnnout  rraclront  it  liknfy  to  bv  « prnrt  ictrm  era  At 
It  dv  com  lor  pfvlo-ynfhntrt.  ih»  bnoom  ntenplnt  of  ram 
deompotifioo  by  tofidt  phofotertifi/eion  irwdvf  dteyn  epee*on 
pr octet  mmeii.tnlv  foUowtrt*  l^it  abtorptron  Momofnrm't 
photorado*  rractiont  en  alto  drtcutrad.  ttlint  ntfo  acrouoi  themo 
chnmical  wi  phofochemevl  cydnt  Weimg  to  de  fonrtotion  of  I 
phofootidiaef  ton.  hydroem  quetim  yefdt  m fhn  photo  otid eran 
earnout  torn,  evf  Ihemocfieni cd  etd  pbiiwfieixY  ry dat  Iradme 
to  ibr  formeron  of  • photnrartuenrt  ion 
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system  efficiency  nF  a water  . splitting 
SVNrHC,"F»  " "HOroCHtMCAl  AHO  THF AliOClFCTRIC 
T0WttK?i,CU  °£  S?L<M*  FNE3GY. 

I*  ^ta'  N*  **"’*•»  M-  Yamaguchi,  N.  Gotoh, 
r.  Otagowa,  £ S.  Aselcura 

J°Urnal  of  Hydrogen  Energy, 

1978,  p*  203-->08- 
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Journal  of  Applied  Physics,  vol.  Ii8,  no.  5. 

Hay  1977,  pa^e  ?019- 
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re ct  Solar  Energy  Conversion  at  Sea  /DSEcaw  - 

Cnaracter.sl.es  of  a t,a,el.ne  concept  V 
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I Author | 

l^lrV°‘\0'  '**  •*  » O'rect  solar  energy 

totanon  ,fVt  SMC“  'n  a"  enuator.al  Ocean 

dtttc t 2a,ir  n°,eU  ,t,*‘  l"'S  ‘"•'Wt.on  of  a 
< rect  solar  energy  conversion  system  in  |hi> 

represents  a h.retolo.  c-  unstui'.ci  family  o.  Astern*  ° 

c-  possibility  of  using  a no «oer  of  alternative 

?n'et  .C^°V?rS,0n  “•®lhoa»  *NCh  as  pAc!ovol  t.iic 
thermal  heat  engines,  photochc-m.i  a I system.  etc  .* 

.?.TtV,r’?  tfHf  aavanlat»fcS  •'Ml  OlS.idvan,.,  ,rs  il  ocean” 

!-«l.ng  Of  such  system:  is  disc,.-,..-  is..  * V ^ 

orpor,  unity  . s particularly  noted  A e.' f 

comprised  of  rugh  concentration  , a, .0  parabatTc  t. 'oiSt 
collectors.  htr«i  t enginou  ar.cl  olectrol  w •*  r*.  i 1 u ^ 

Of  hydrogen  ana  o-ygen  is  presto to^roClc^ 
or  sizing  and  energy  costs  estimates  CMw/.nty  on 
weather  ana  sea  motion  as  related  to  this  cla  s # 
system  are  presented  * c,ass  ot 
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UTTL:  Hydrogen  fuel  production  by  wind  energy  conversion 
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In:  Alternattvo  energy  sources;  Proceedings  ..I  the 
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MINS:  / ELECTRIC  GENERATORS/  GASOLINE/  ROTcrt  SPEED/  WIND 
VELOCITY 
ABA:  A. I w 

ABS:  The  economic  feasibility  of  using  wind  cnerg, 

Conversion  to  produce  hydrogen  fuel  by  the 
electrolysis  of  water  is  considered  Wind  energy 
production  of  nydrogch  to  replace  ga.olme  c.i'  tv 
achieved  by  feeding  wind- generated  electricity  through 
o utility  grid  to  an  electrolysis  facility  «>r  by  »«ans 
of  an  electrolysis  unit  at  the  wind  turbine  site  and 
subsequent  transmission  of  the  hydro...  n pi  caio  id  to 
points  of  use.  On-site  hydrogen  produition  leads  to  a 
cost  savings  of  25'  over  that  of  ut • I i ly-prcdoe«d 
hydrogen,  due  to  the  use-  of  a fl»eo  p'tch  rotor  in 
place  of  the  variable  pitch  rotor  necessary  ,0r  stable 
frequency  and  voltage  supply  to  a utility.  It  is 
concluded  that  hydrogen  can  be  produced  by  at,  site 
electrolysis  at  a cost  less  than  tne  current  price  of 
gasoline  In  Europe  at  wind  energy  conversion  sites 
with  mean  wind  speeds  enceeding  only  4 m/St-C. 


UTTL: 

AUTM: 

COBP: 


MAJS: 

MINS 

aba: 

4BS: 


UTTl: 

AUTH: 


MINS: 

ABA: 

ASS: 


” u»  ’»  ”f  ‘S':  ooJui?" 

oroduc.iw.  o'  OyO'OOO"  "O.  -*<"  • 

critical 

r»i£ic -■  -‘unt,s 

ftSSoST  • TECHNOLOGY  ASSESSMENT/- 
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OOE  , t hprnnr  hemlca  I hydrogen 

the  current  °*  *roceSS  then.Stry.  preliminary 

technology  as  rPqa  d d.  Bna  techno  economic*,  for 
chem-ral  engineering  £*'<£■**  ,v.  reSearCh  anj 
a number  of  cycles  unO^rg  <3  world  at  this  t»e*# 

development  efforts  throughout^ne  -oMd^e.  ^ ^ 

la  assessed  _Threa  cyc^**  • funding  the  hybrid 
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hydrogen  have  been  found  to  I •"  . i" 

to  the  16th  po.fr  Btu  range  with  efficiencies  m 

3«y  to  4S*  bracket 
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N.  Varjelatos,  N.  A.  Lurie,  0.  A.  ^room, 

O.  H.  Houston,  0.  Aatrd,  * V.  C.  9 
International  Journal  of  Hydrogen  Energy, 
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A sel f -consistent  process  o»  producing  hydrogen  from 
sea  eater 
A /LOOIII  . M A H 
Lubbock . Ten. I 
In  Alternative  energy  sources:  Proceedings  of  the 
Miami  Internat tonal  Conference.  Miami  Beacn . Fla  . 
December  S-7.  1977  Vnltmie  8 l A79  34106  13-441 
Mash  i rig  ton . O.C  . Hemisphere  Publishing  Corp.  . 1970. 
p.  3669-3673. 

MAJS:  /‘HYOROGEN  PRODUCT I ON/ * OF  F SHORE  ENERGY  S0O»CES/»SFA 
MATER 

/ ENERGY  TECHNOLOGY/  GULF  OF  MEXICO/  HYDROELECTRIC 
POM f P STATIONS 
0 MB. 

The  production  of  hydrogen  from  sra.ater  and 
hydroelectric  power  from  an  artificially  created  head 
Is  proposed  as  an  energy  extraction  scheme  For  the 
Gulf  of  Me. Ico.  The  head  would  be  created  In  an  open 
reservoir  as  a result  of  natural  evaporation  and 
removal  of  sea  water  for  hydroaen  production.  The 
artificial  head  could  yield  about  5 times  10  to  the 
10th  BTU  per  year,  while  energy  from  hydrogen  burning 
would  amount  to  about  10  to  the  16th  Btu  per  year. 


GENERATING  HYDORGEN  IN  HAGMA  DEPOSITS 
Science  News 

Vol.  113  no.  1 JAN.7, 

p ^ * " f 

A group  of  ptiysMist*  and  frorhemists 
at  the  Sandia  laboratories  Mi  Alhugurr 
gue.  C.  J.  M Northnip  Ir.  J K Gah.  T M 
I'wrlarh  and  P J Modrrski  has  devefc^wd 
a method  nl  prnthw  tnf  hvrintrn  that  uses 
water  as  a source  Because  of  I hr  earth  's 
huge  resources  of  wafer  the  method  has  a 
km*  range  potential  that  is  virtually  end 
less  Furthermore,  it  will  also  prdiire 
ipiantities  nl  carbon  monoxide  methane 
and  steam  -05*1 
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UTIL:  Foe  I i.  from  magma  : A potential  ci.crg,  oof  to 

piocSiUng  hydrogen,  carton  motto*  je  «ind  methane 
AUTM:  A/GCMACH.  T.  It. 
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Presented  at  the  2d  C • rcum- Pact  f ic  Fr.e-rjy  *m:  Mineral 
Resources  Con f . Honolulu.  30  Jul  IfTd 
MAJS:  / ‘CARBON  MONOXIDE/’ ENf RGV  lECHNOlOGY  GfOtMERVAl 
RESOURCES/ -HYDROGEN  PRGOUCI  ION/  -MAGMA.'  » EIhAI.F 
MINS:  / BASALT/  BIOMASS  ENERGY  PRODUCTION/  IRON  OXIDES. 

oxidation  reduction  reactions/  raie*  injection 

ABA:  DOE 

ABS.  Thu  chemical  ano  thormodyna* 'C  Dusls.  tne  ccnlirixlory 
laboratory  onper  i in  »t  v . ard  the  geological  data  that 
point  to  the  potential  of  magma  as  a resource  that 
could  produce  large  amounts  of  hydrogen  as  *e I I as 
carbon  monoxide  and  aidlant  are  discussed.  The  method 
of  fuel  production  proposed  depends  on  the  reducing 
action  of  basalt  on  injected  water:  tnis  chenical 
Interaction  causes  the  oxidation  of  ferrous  components 
In  tne  basalt  and  the  production  of  hydrogen.  I' te- 
ar oun t of  nyorogen  produced  by  a given  body  ©f  basalt 
can  be  enhanced  by  imruducmg  natural  organic  matter 
Ibiomassl  into  tne  injected  water,  this  also  would 
permit  the  method  to  be  used  to  produce  appreciable 
quantities  of  carbon  monoxide  and  methane.  and  alios* 
the  exploitation  of  less  EeO-ricn  magras  and  not 
rocks.  Calculations  show  that  the  thermal  energy  of 
the  magma  may  be  used  to  gasify  the  b'omaSs  with 
resultant  gas  species  resembling  those  from  more 
conventional  coal  gasification  processes. 
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H.  Paul  Maruska  * Amal  K.  Ghosh 
;°’ar  Energy,  Vo|.  20.  No.  6.  1978,  p.  441- 
4^  . The  current  energy  aim  tui  created  a tmnend.Hn 
mtcieil  in  diccmcting  new  uniriet  of  fuel  to  lacteace 
°m  ','“ndl,n«  «*«irce»  la  the  Mh.wing  article.  »c  dull 
renew  one  xvpecl  of  this  learck.  com  entrain*  on  the 
vpeciic  chemical  readme  which  involves  the  senutued 
phoiiHJccompoMinm  of  water  lo  fofm  0 J||d 
h>  Jrugcn.  an  eitremcly  imporiani  fuel. 
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as  an  energy  source,  the  use  of  algal  system*.  for 
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of  pi-otosynthet  lc  yield  via  selective  plant  hr  red  mg. 
The  wide-scale  use  of  cont*oll«d  environments  is 
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from  the  reaction  by-products  by  veil  known  methods. 
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Artificial  Systems  are  considered  me  only  feasible 
n et  boo  for  the  photochemical  storage  of  solar  energy 
This  paper  suggests  that  the  design  of  such  systems  be 
based  on  our  Knowledge  of  the  mechanism  of 
photosynthesis  Basic  principles  of  photochemical 


source  Attention  is  given  to  transmission  and 
absorption  coefficients,  and  to  the  calculation  of 
energy  loss  as  certain  threshold  barriers  in  the 
photosynthc-tlc  process  are  surmounteo.  A scheme  is 
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for  efficient,  pol lut Ion- f ree  fuel  as  needed. 
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Influence  liquids  composition. 
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and  wrthout  raqumng  haat  at  an  undufy  hrgh  tamparatura  Tha 
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An  adaanced  technology  fully  dedicated  nuclear  electrolytic 
hydrogen  production  facility  n pi  named  Th«  plant  mil  produce 
hydrogen  end  oeygen  only  and  no  electrical  power  will  be  generated 
for  oil  plan'  --w.  Tha  conceptual  design  treat  bated  on  hydrogen 
production  to  till  j pipeline  at  1000  pti  and  a 3000  MW  nuclear  bate 
«nd  the  bate- line  facility  nuclear  to  thattpower  and  thaftprwer  to 
electricity  tubtyslerm.  tha  water  treatment  subsystem.  elasticity  to 
hydrogen  stAnystem.  hydrogen  compression  afficiancy.  and  hytko 
gen  production  oust  arc  discussed  Tha  final  ODWcptuai  des«n 
integrates  a 3000  MWth  high tempetature  grs cooled  reactor  opar 
ding  at  980  C helium  reactor  out  tamparatura.  direct  dc  atoctrcity 
generation  eta  acyclic  generators,  and  1-gh  cur  rent  darwity.  hgh 
pretturt  alaclrulyrart  bated  on  the  tola]  polymer  eteckotyla 
*P»»oach.  All  subsystems  da  ck»e<uuplad  and  optimally  interlaced 
and  pipeline  hydrogen  » produced  at  1000  ptr  Hydrogen  cotti  were 
djont  half  of  the  conventional  nuclear  elect  roly  tit  (eocest  AT. 
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monoxide  and  hydroptn  by  partial  oxidation,  and  rt  antadt  the 
reaction  ot  a carbon  containing  feedstock  with  oxygen  and  steam  at 
tw^i  temperatures  m an  ent tamed  bad  type  of  gasification  system 
The  syngas  produced  can  be  used  es  a fuel  gas  or  can  be  upgraded  to 
hydrogen  or  synthetic  natural  pss  The  process  can  handle  a vat aty 
of  feedstock*  including  coal.  char,  and  coke,  and  it  produces  no  tar*, 
phenols  or  condensible  hydrocarbons  The  cost  of  producing  100 
mtMton  SCID  of  9/  4%  pure  hydrogen  with  less  then  10  ppm  carbon 
oxide  is  94  50  to  S 7 00  pe«  million  Btu  The  wnsitnnty  of  hydrogen 
ousts  to  feedstock  costs,  plant  ute.  and  financing  methods  e 
As  cuss  i rt  A T 


International  J.  Hydrogen,  v.2,  no. I,  1977. 

7 The  Westinghousc  Sulfur  Cycle  for  the 

thertnochemical  decomposition  of  water 
17  Process  sensitivity  studies  on  the  Westing- 
house  Sulfur  Cycle  for  hydrogen  generation 
23  OPTIMO— A method  for  process  evalua- 
tion applied  to  the  thermochemical  decom- 
position w water 

31  Large  scale  hydrogen  production  utilizing 
carbon  in  renewable  resources 
41  The  manufacture  of  hydrogen  from  coal 
33  Prospects  for  hydrogen  production  by 

water  electrolysis  to  be  competitive  with 
conventional  methods 

61  Thermolysis  or  electrolysis  ? Why  w*  choose 
the  latter 
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UTTL:  Photocheml cal  hydrogen  production  through  solar 
radiation  by  mean*  of  tha  »*i« bran*  principle 
AUTH:  A/BRODA.  E . 

COUP:  HI  an  Unlv.  (Austria).  AVAIL  NT1S  SAP  HC  A99/MF 
AO  I 

In  WMO  Solar  Energy  p 631-637  (SEE  N78-2B50I  19-42) 
MAJS:  /'HYCROGCN  production/- photoivsis/*soear  energy 
CONVERSION/ -SOLAR  RADIATION 

MINS:  / PHOTOSYNTHESIS/  PRODUCTION  ENGINEERING/  TECHNOLOGY 
UT I l I/AT ICN 

ABA:  Author  (ESA) 

ABS:  Nuclear  experts  are  considering  a hyorogen  economy 

where  H2  serves  as  a fuel  to  nxke  electricity,  as  a 
chemical  reactant,  as  a metallurgical  reductant  and  as 
a source  of  food.  Now  H2  could  also  be  made  by 
photolysis  of  water.  Theoretically,  a quantum  of  green 
llgnt  carries  enough  energy  for  (he  reaction  H20  « H2 
♦ 1/202.  With  longwave  light,  photolysis  could  be 
achieved  by  combination  of  2 quanta.  Vet  attempts  to 
pnctolyze  water.  In  presence  of  sensitizers 

1 phot oca t a I ust s I . have  failed.  In  the  last  analysis, 
this  Is  due  to  re-comblnat Ion  of  the  primary,  hlgnly 
reactive,  products  of  the  photuchemtea I reaction  a 
solution  of  the  problem  Is  to  be  found  by  the  spatial 
separation  of  the  primary  prodicts.  l.e.  by 
development  of  suitable  membranes  where  these 
preducts.  and  there lore  also  the  stable  gases  H2  and 

02  come  out  on  opposite  sides.  Tne  feasibility  of  this 
menb.-anc  principle  has  been  shown  in  Nature  for  3 
giga-yea-s.  Using  membranes,  all  pnotosynthet Ic  cells 

l phot psynthet Ic  bacteria  and  plants)  succeed  In  the 
photo  product  ion  of  a nductant  (In  many  cases  at 
least  ferrertoxin  In  the  reduced  form)  with  a redox 
potential  equal  to  that  of  H2  In  neutral  solution 
f-04  V)  The  reducianr  can.  but  need  not.  be  used  by 
the  cells  for  C02  assimilation.  In  man-made 
technology,  the  reducing  power  would  be  diverted  as 
H2 . It  Is  nut  suggested  to  use  or  copy  living  calls. 
Rather  their  operation  Is  to  be  studied  so  that 
technically  useful  membranes  for  water  photolysis  car 
be  constructed  abtottcally.  The  scientific  and 
practical  asoects  of  larga-scale  pnotolytlc  H2 
production  are  discussed. 


77A237I 8*  ISSUE  9 RAGE  1441  CATEGORY  44 
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UTTL  The  thermal  efficiency  and  cost  of  producing  hydrogen 
ana  other  synthetic  aircraft  fuels  from  coal 

AUTH:  A/wITCOrSKl.  R.  D.  RAA ; A/lhASA.  Langley  Research 

Center.  Hamilton.  Va . | 

CORP.  National  Aeronaut les  and  Space  Administration  Langley 
Research  Center.  Hampton,  va. 

t Energy  Research  and  Development  Aom nl st ra t ion  World 
Hydrogen  Energy  Conference.  1st.  Miami  Beach.  Fla.. 

Mar  1-3.  1976.)  International  Jcurna i of  Hydrogen 
Energy,  vo I . 1.  Jan  20  1977.  p 365-377. 

MAJS:  /‘AIRCRAFT  FuELS/’COAl  GASI F ICAT ION/ - COAE  llOUF FACT  ION 
/•COST  ANALYSIS/*HYDROGEN  f Ul LS/- SYNIME  TIC  FuEiS/* 
THLRMOOYNAMIC  efficiency 

MINS:  / COST  EFFECTIVENESS/  KEROSENE/  LIQUID  HYDROGEN/ 
METHANE 

ABA:  f Author) 

ABS:  A comparison  is  made  of  the  cost  and  thermal 

efficiency  of  producing  liquid  hydrogen,  liquid 
methane  and  synthetic  aviation  Kerosene  from  coal. 
These  results  are  combined  with  estimates  of  the  cost 
and  energy  losses  associated  with  transporting, 
storing,  and  transferring  the  fuels  to  aircraft.  The 
results  of  hyorogan • f ue led  and  Kerosene- fue led 
aircraft  performance  studies  are  utilized  to  compare 
the  economic  viability  and  efficiency  of  coal  resource 

utilization  of  synthetic  aviation  fuels. 


HYDROGEN  QUANTUM  YIELDS  IN  THE  360nm  PHOTOLYSIS 
OF  EUZ+  SOLUTIONS  AND  THEIR  RELATIONSHIP  TO 
PHOTOCHEMICAL  FUEL  FORMATION 
P.  R.  Ryason 
Solar  Energy 
Vol.  19,  no.  5,  1977, 
p.  445-448. 


CONCEPTUAL  DESIGN  OF  LARGE  SCALE  WATER  ELECTROLYSIS 

PLANT  USING  SOLID  POLYMER  ELECTROLYTE  TECHNOLOGY 

L.  J.  Nuttall 

Hydorgen  Energy 

Vol.  2 no.  4 1977 

p.  395-403 
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UTTL:  Cqmpnrlson  of  the  cosls  of  producing  hydrogen  by 
electrolysis  and  by  ncc tear -based  thermochemi  stry 
AllTM:  A/DERIVE.  C : B/ESTEVE . B PA A A/ | E I ect r I C t te  de 

France.  Paris.  France  I . B/'(Ga/  de  France.  Pans. 

France  I 

In:  International  Workshop  on  Mydrogen  and  Its 

Perspectives.  Liege,  Belgium.  November  15-18.  1976. 
Proceedings  Volume  2.  IA78-18"26  06-441  Liege. 
Association  des  Ingenieurs  Electrlclens  sort  IS  dr 
I * Inst  I tut  Electrotechnique  Montefiore.  1977.  32  p 
In  French. 

MAJS:  /'ECONOMIC  ANALVS IS/*ElECTROLVS I S/ • ENERGY  TECHNOLOGY/* 
HYDROGEN  PRODUCT  ION/ ‘NUCLEAR  HE  AT / • THE RMCCHEM I STRy 
MINS:  / COST  ANALYSIS/  ENERGY  REQUIREMENTS/  HYDROCARBONS/ 
INVESTMENTS/  NUCLEAR  POWER  PLANTS/  PERFORMANCE 
PREDICTION 

ABA:  Mi. 

ABS  Procedures  for  manufacturing  hydrogen  are  revie. ed 
with  attention  to  costs  ana  state  of  •edv’o'og't«i 
development.  It  IS  concluded  that,  at  present  the 
most  economical  may  to  produce  n.drogen  is  to 
establish  large  scale  facilities  for  processing 
hydrocarbons  Inaturnl  gas  I . Eventually.  the  «.  * f peak 
production  of  electric  energy  at  nuclear  plants  might 
make  electrolysis  a compel  1 1 i ve  eth.-,d  factors  -n.ch 
will  determine  If  thermochemical  mean*,  will  ultimately 
become  more  economical  than  electrolysis  are 
considered.  Requirements  for  the  development  of  large 
hydrogen  producing  facilities  are  examined 


HYDROGEN  PRODUCTION  FROM  COAL  USIfC  A NUCLEAR 
HEAT  SOURCE 
R.  N.  Quade 

International  Journal  of  Hydrogen  Energy,  vol, 
2,  no.  2,  1977,  p.  91-99 

cisi'n  1-.S5T. 

based  process  using  a hi gh-temperature  gas-cooled 
reactor  as  a heat  source. 


7RA13658  ISS-IE^T  P IsS!  f K o' CO<  ^i«ENT 

%Z2i.  ••  - — 

economy  * /, P, aursetve-g . technlsch* 

A/jUSfl  • ^ . , _ k.f.  I iBrlf'V  I 

un.ve.sltaet,  Braunscl..-ig;^'<  t „ „ „4|f  3 ».es* 

In  Gcrw"  Solar  ,077  I r : C.  • d< "V  tf  .»uem  2 

Germany.  Srp terser  20  2"  - o,  cllKM't  ‘ urr 

, .79-  ,36.9  03  44  • J *i,  vjir  I"  ‘ 

Sonnenenergie.  ’^"llJI,tp0r>utTicri,  HYtPWiEN 

CONVERSION  | , c pc, y Tft«*H0GV/  GA6  IRE6MJRE/ 

TnVl^ntrortuctory  !!Th»Jh  P‘  * 

transition  from  hiu>  very  cl.  Slant  er.erg/ 

p.pe  lines  to  conned  properties 

production  and  consumption  »•%  e g . C«4  a.  n H2  ar. 
v,rlous  gas^us  e-rqy  ^ ^r,or  ,,  un;vcrN-1 

discussed  H2  IS  rat.  rial.  Subsc  JUO-Ylt  I , 

energy  carrier  and  raw  h3  ^ free,  various 

different  methods  c * * including  bfotecnnital 

primary  .«•£! J . 1 ,d.  an*  .V.OOUS 
processes  Industrial  and  domes!  ic 

applications  of  *2  ° ,t  ot  COe,tructic«  «* 

purposes  .and  th.  P ,nd  tis»»ctory 

high  pressure  M2  pipe'm«» 

waper  fences  in  Germany  ar«  reported  In  conclusion  tne 
safety  risks  are  treated. 


USE  OF  SOLAR  ENERGY  FOR  DIRECT  AND  TWO-STEP 
WATER  DECOMPOSITION  CYSLIST 
E.  Bilgen  . 

International  Journal  of  Hydrogen  Energy 

Vol.  2 no.  3 
pp.  251-257. 
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UTTL:  Hyarogert  frcm  sun  I I yr.  t T h*  biological  an  v»er-  • 
Development  of  a low-cost  biological  solar  panel 
AUTH:  A/FRIFDLANO.  J. 

In:  International  Solar  Energy  Society.  Annual 

Meeting.  Orlando.  Fla..  June  6 10.  1977.  Proceedings. 
Sections  14-35  (A78  11313  01  44)  Cape  Canaveral. 

Fla,.  Internal  tonal  Solar  Energy  Society.  197"’.  p. 

35-1  to  35-5. 

MAJS:  /-BIOSYNTHESIS/'BLUE  GREEN  ALGAE / •HYDROGEN  PRODUCTION 
/•PHOIOSVNIHES1S/*50LAR  energy  CONVERSION 
MINS:  / BIOMASS  ENERGY  PRODUCTION/  FILTRATION/  SOLAR  CELLS 
ABA:  d.U  U. 

ABS:  Development  of  a hydrogen- producing  apparatus  which 

relies  on  a blue -green  narine  algal  species  Is 
discussed  The  species  studied  is  capable  of  yielding 
as  much  as  one  milliliter  of  hydrogen  per  milliliter 
of  algae  during  a 34-tiour  period  In  addition.  Several 
selectively  permeable  polymer  membranes  ara  reviewed 
for  uce  in  separ_;*"o  the  hydrogen  gas  from  the 
an.iciobic  atmosphere  under  which  the  algae  are 
cultured.  A thin  film  of  pol y( v Iny I idcne  chloride)  Is 
found  to  allow  transmission  of  a-nre  then  90%  of  the 
available  hydrogen,  while  permitting  less  than  IX  of 
the  argon  or  nitrogen  to  pass.  The  acaptation  of  the 
enper Imenta I hydrogen  generating  system  to  large-scale 


fuel  production  Is  also  menticred 


O L Opr  C(JuC  t t OO  O#  hydrr  nen  tj\/  Ban  I n a i aw 

„ 1%,  ,s  — *'a** 

Resources  I AVAIL  N?ic  jn° 

= /•■*«  w« 

PHOTOSYNTHESIS  RUtbCUUfl, 

of  a blue  green  alga"  si I"a?n  *»!**• i ’eG^  A?  *h*  '<’T* 

•-r 

photoproduction  were  studied  Inc  ui*of  ? "vor°'»*1« 

E-rf?  — « Hi  & 

Results  Indicate  that  the  process  is 

phot odepenoent . is  strongly 


9 


J 79 A 13660  ISSUE  3 PAGE  413  CATEGORY  44  77/00/00 

13  PAGES  LAfCl  ASSI F I ED  DOCUMENT 

UTTL:  On  the  thermal  end  thermo-e I *c t ro I y t I ce I generation  oF 

hydrogen  by  solar  energy 

AUTH:  A/GRET2.  j paa  A/iEuRATOM  and  Comitato  Nazlonale 
per  1‘Energie  Nut  lo. ire.  Centro  Comune  di  Rtcercne 
Ispra.  Italyl 

In:  German  Solar  Eneray  Forum.  1st.  Hamburg,  vest 
Germany.  September  36-38.  1977.  Proceedings.  Volume  3. 
IA79- 13619  03-44)  Munich.  Deutsche  Gesellschaft  fear 
Sonnenenerg ie . 1977.  p 567-579 
MAJS:  /•€©•-!  EFFECTIVENESS/  ‘ ElEC  TROLYS  IS/ •HYDROGEN 

PR00UCT ION/  SOLAR  tNERGY  CONVERSION/- SOLAR  HEATING/* 
THERMAL  energy 

MINS:  / COOLING  SYSTEMS/  ENERGY  TECHNOLOGY/  mELIOSTATS/ 

nvdrggen- based  energy/  temperature  effects/ 

THCRWOCHEMICAL  PROPERTIES/  HATER  FL0n 
ABA:  S.C.S 

ABS;  ProcecAjres  for  the  generation  of  hydrogen  by  solar 

energy  are  presented,  noting  that  electrolysis  Is  the 
mho  "©At  cost-effective  means  for  Inoustrial 

hydrogen  production  The  character ist ics  of  a l-INMe) 
he  I i oe lec t r ic  oemonstf at  Ion  plant  art  discussed. 

Including  net  power  output.  hellnstet  tield 
characteristics,  the  steam  cycle  tower  iiia*.wiuns. 
receiver  capabilities  and  the  cuollng  water  system. 

Cons  luorat  ion  is  given  lo  the  thcr  iq,i,»..»I(  * of  w.iter 
splitting  including  electrolysis  thyi-olysis.  .hwj 
thermochemica I cycles  Venous  ckccaip^ s 1 1 ton 
techniques  ere  reporteo 


COMMODITY  HYDROGEN  FROM  OFF-PEAK  ELECTRICITY 
K.  Darrow,  N.  Biederman,  and  A.  Konopka 

International  Journal  of  Hydrogen  Energy,  vol. 
2,  no.  2,  1977,  p.  175-187 


HYDROGEN  VIA  STEAM  REFORMING  OF  NAPHTHA 
J.  Rostrup-Nieisen 
Chemical  Engineering  Progress 
Vol.  73,  no.  9,  September  1977, 
p.  87-92. 
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UTTL:  Solar  energy  depot  uslrg  liquid  hydrogen  as  fuel 

and  o»ygen  as  ondi/pr 

AUTM:  A/ZAClMIANN.  M.  C.  PAA  A/ 1 Assoc  1 at ed  Enterprises 
E I I tcott  city,  Vd  I 

American  Institute  of  Aeronautics  and  Astronautics. 
Ihermophyslcs  Conference.  12th.  Albuquerque  h Me* 
June  27-29.  1977.  7 p 

MAJS  /'COST  EFFECT  1 VENESS/* HyOROGFN- BASED  E NE  RGf / • L I OU 1 0 

HYDROGEN/ *0X101 ZERS/*SOLAR  ENERGY  CONVERSION 

KINS:  / CLOSED  CVCIES/  ECONOMIC  ANALYSIS/  ELECTRIC  PONT » 

PLANTS/  FEASIBILITY  ANALYSIS/  OAYGEN/  SOLAR  COLLECTCPS 
/ THE PMOUYKAMJC  CYCLES 

ABA  I Author) 

AHS:  A completely  new  h>ei  3»  System  Is  described  based  on 

the  use  of  Mould  hyd'hoen  as  a fuel,  along,  utth 
liquid  or  gaseous  nvyqon  as  an  ctldirer.  The  concept 
Is  m.nje  econom i ca 1 1 y feasible  by  a solar  concentrator 
In  conjunct  ion  wl th  a free  piston  engine,  using 
developments  of  a similar  engine  by  Euon  Corp  end 
General  Electric  Co  to  generate  electricity  In  a 
Closed  t hemodynamic  system,  which  In  turn  Is 
sepai  ately  converted  to  liquid  hydrogen.  The  cosi 
effectiveness  and  comp^ltlve  analysis  with  other 
fuel®,  as  well  as  the  capital  Investment,  and  other 
Important  considerations,  was  based  on  Australia  as  a 
location.  Over  20  years  of  weather  data  along  with  a 
oecarrphlcal  analysts  was  used  In  the  various  options 
of  power  genera t i on . fuel  liquefaction,  and  cryogenic 
power  transmission 


o N w °ft*°nB  ln  ener«r  technology  / sponsored 
miV  **  th<  An*rlc*n  Institute  of  Aeronautics  and 
.N97  Astronautics,  Edison  Electric  Institute,  IEEE 
Fover  Engineering  Society,  — Nev  York  : 
American  Institute  of  Aeronautics  and  Astro- 
nautics, cl977. 
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Hydrogen  by  Electrolysis  to  Supplement  Pipeline  Gas  Supplied  - Technical  «n 
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Hydrogen-vla-ElectrlcIty:  A Candidate  Transitional  Transportation  Enerqy 
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UTTL-  Hydrogen  production  in  * «c ' af  hy<Jrocem  economy 
AUTH  A/pOChfcIS.  j 0 »•  PAA  A/ISouth  Austral  Va.  Filmier* 

University.  Adelaide.  Australia) 

In  Symposium  on  ElMCtrod*  Material*  and  FfOtev.s  for 
Energy  Conversion  end  Storage.  Philadelphia.  Pa.  Y*y 

9-17.  1977.  Proceedings  IA79-T177®  02-251  Prlnc<-:on. 

N.J..  E 1 ect rochemlca I Society.  Inc..  f977.  p.  J3D-35J. 

MAJS  /•ElCCT»0lYSIS/‘MYt)»0Gf N PROCvCT  |0*./’ 

PHOIOCLECTpOCHEMICAL  W VICE S/'SOl *R  ENERGY  CONVERSION 
MINS  / COAL  UTILIZATION  C0'»T  ANALYSIS/  ELECTROCHEMISTRY 
ELECTROLYTIC  CELLS/  OPTIMIZATION/  PHOTOSYNTHESIS, 

PHOTOVOLTAIC  CONVERSION/  THERMOCHEMISTRY 

ABA:  M . I • . 

Igj.  The  prospect*  and  Costs  of  different  accroaches  Tc 
hydrogen  product  Ion  O"  a commercial  *C*le  • 
e.amined  Features  uf  r.r.  e lecl rocr *m iCa I prcces-.es 
are  examined.  and  application  o*  tre  theory  of 
photochemical  hydrogen  production  to  determine  th* 
relalionsh.ps  of  electrical  parameter*  is  described 
Character istlcs  and  economics  Of  four  stable 
pho  toe  I ect  rot  y t lc  cells  Involving  nem  cathodes  O'- 
stable  CdS  in  solution  era  reported  It  »s  sugge  'e-i 
that  high  costs  preelud#  the  use  of  ch*mical  processes 
for  large  scale  hydrogen  generation. 


IF  Dlchaon,  bd.ard  M • 

)t»  0 !>>•  hydroaen  eneray  Mconomy 

.lib  • ••11*77#  IC-p.l  .‘I 

4 in  IMOGEN  PROIH  CTION  35 

Sources  of  Hydrogen 
Hydrogen  Production  fmm  Fossil  Fuels 
Hydrogen  from  Water  by  Electrolysis 
Closed-Cycle  Thermoohemlcnl  [ Ire om position  of  Water 
Mixed  Thermal/ Electrolytic 
Hydrogen  from  Thermonuclear  Fusion 
Comparison  of  Hydrogen  Production  Processes 
References 
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UTTl:  Hyor ogen  from  solar  mcrfy 

AUTH.  A/COX.  K.  E I'AA  A/I  New  Moilco.  University. 
Elbu(|u«rqj«.  N.  Mmk.j 

In:  Hydroqon:  Its  technology  ana  Irpl Icat Ions.  Volume 
>•  t A78 - 534 S3  24-231  Cleveland.  Ohio.  CRC  Press  Inc 
1977.  p.  145-175.  ' 

VAJS:  /’COSt  ANAi YSI S/ * EL CC  f ROLVSI S/* ENERGY  CONVERSION 
EFf 1C IENCY/ -HYDROGEN  PRODUCT 1UN/-S  EAR  ENERGY 
CONVERSION/ -IECHNOLOGY  ASSESSMENT 
MINS:  / BIOMASS  ENERGY  PRGDUCI10N/  DECOMPOSITION/  ENERGY 
technology/  ocean  thermae  energy  conversion/ 
PHOTOSYNTHESIS/  THERMOCHEMISTRY/  HATER/  HINOPOhER 
UTILIZATION 
ABA:  G.R 

A8S:  Both  coal  and  nuclear  energy  are  considered  the 

primary  energy  sources  from  which  hydrogen  will  t.e 
produced  In  the  near  ten*.  However,  alternate  energy 
sources  must  be  sought  and  developed  Eor  the  long 
term  Tne  most  oOvlous  energy  source  possessing  the 
required  attributes  is  solar  energy,  use  of  solar 
energy  hay  not  brem*  • I de  so  re.  i cl  largely  due  to  the 
costs  of  Its  col Itctlon,  conversion,  end  storage.  To 
use  solar  energy  as  a major  source  of  energy,  it  ts 
highly  desirable  to  be  able  to  store  It  in  a 
Concentrated  form  that  Can  te  easily  transported  a 
candidate  system  that  arecars  to  offer  h i gn  potential 
for  solar  energy  conversion  and  storage  is  that  of  the 
decumpos I t i on  of  miter  Into  hydrogen  and  Oaygen. 
Attention  is  given  to  the  solar  resource,  proposed 
ire t lions  of  solar  energy  conversion,  ocean  thermal 
energy  conversion,  power  from  wind,  biomass, 
artificial  solar  collection  schemes,  methods  of  solar 
energy  conversion  to  hydrogen,  photesyntnet lc  methods . 
and  the  economics  of  hyorogen  production  from  solar 
energy 
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AC3/MF  AO I 

MAJi:  /’BLUE  GREEN  ALGAE/ ‘HYDROGEN  PROOUC T I ON/ • SOI AR  ENERGY 
CONVERSION 

MINS:  / BIOCHEMISTRY/  ECONOMIC  ANALYSIS/  ENGINEERING 
MANAGEMENT/  OXYGEN  PRODUCTION/  Pi,OTOl YSI S/ 

physiological  factors/  systems  analysis 

ABA:  ERA 

ABS:  B lophotol ys is- - t he  production  of  hydrogen  e*KJ  oiygen 

from  water  and  sunlight  by  biological  catalysts- ' -as 
demonstrated  for  the  first  time  using 
ni trogen-stnrved  cultures  of  the  blue-green  alga 
Anabatna  cyllnorica.  this  system  demonstrates  all  lit 
requirements  for  development  of  e or act -cal  sy»l «e  of 
b’ophotolys's- -htgt  |23  microns  mole-,  rg  dr»  weight  I 
and  sustained  (3  weeks  or  longer  i hyo>  egen  and  oiygM 
production  at  a 2:4  ratio  with  no  lumGrvetal 
limitations  in  scale-up.  stability,  or  longevity 
Present  limitations  of  this  system  mav  oe  classified 
as  biochemical,  physiological  enginee> mg  Advances 
were  meoe  In  all  areas.  Operation  of  an  outdoor 
biopnotolysts  system  demonst rates  the  basic 

feasibility  of  this  method  of  anergy  conversion.  An 
engineering  end  economic  analysis  reveals  many  aspects 
of  tnis  system  which  will  require  further  research  and 
development  before  practical  applications  will  be 
possible. 


PHOTO EL FCTROLYSI  S 0.'  WATER  AT  HIGH  CURRENT  OENSITYi 

USE  OF  ULTRAVIOLET  LASER  EXCITATION. 

A. 9.  Bocdrsly,  et  al. 

Appl . Phys.  Letters,  v.31,  no. 9#  Nov. I, 1977#  p. 568-70. 

The  behavior  of  TiO,  and  SrTiO,  pkxiwwda  m cctM  fix  the  pbutuefectruiyi*  al  H,f»  ha  be 
investigated  (or  ln*h  intensity  JSI.  Jfc4  nm  cautatnm  Itum  >n  Al  ion  laart  Inh  nul.i  up  lo  HO  */cm* 
have  been  uud  hot  TiO,  a small  amount  of  surface  decrunpnwtina  n found  after  triadiatK*  al  b 
intensity.  whereas  SrTiO,  undergoes  wo  detecUhk  changes  Current  soilage  properties  (or  bulb  eJccUudt 
arc  essentially  independent  of  light  intensity  up  lo  the  ksd  of  JAO  W/cm1.  and  there  n link  if  a 
change  in  quantum  efficiency  (or  election  flow  Phutucurrent  densities  have  been  shown  to  cacecd 
A/cm1  for  O,  evutulHm  |>au  show  that  the  energy  storage  rale  associated  with  the  Sr  TO, 
phutnekv trot) sis  can  eicecd  JO  W/cai1.  thw  represent*  the  highest  dcsumsliaied  rale  of  sustained  optic 
lo  chemical  energy  i onsets** 


THERMOCHEMICAL  HYDROGEN  PRODUCTION  VIA  A CYCLE" 
USING  BARIUM  AND  SULFUR:  REACTION  BETWEEN 

BARIUM  SULFIDE  AND  WATER. 

K.  Oca  and  W.  L.  Conger 

International  Journal  of  Hydrogen  Energy,  vol. 
2,  no.  2,  1977,  p.  10I-L06 
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SINKRING 

AB&:  G.r.  * ,,  to  initiate  operational 

ABS:  Th*  purpo«  Of  th«»  P^»  *C»^  • ® ,.nl  #or 

•valuation  of  the  iron  u ” K 

nroduct I on  of  hydrogen  and  to  «rr,  Out  the  nac.ss.ry 
supporting  research.  The  overel I prOQi  »*  plan  <4 
divided  Into  seven  tasks:  111  Reactor  System  Start-up; 
I 21  Reactor  System  Vnriab’cs  Stud/.  *3i  Or-. let-  or 
Static  Blaor  test  Eoulprent  . I«l  hlnclic  StiaJic-  . l5l 
Char  Evaluation  161  Attrition  Studt.-s:  »mi  •«! 
lift -Line  Studies  Our  log  the  present  qua*  tor.  one  ora 
circulation  and  one  cliar  Iced  test  we.  e completes!  In 
t e>r*  char  feed  test.  47  tons  of  cliar  «ere  fed  at  rates 
up  to  3/4  tons/hr  and  a char  bed  o»  t?  feet  ..«• 
n a l nt a t nect  lor  eO  hour'.  E cl  tr p ratii-rs 
Increased  to  «275  f to  initiate  char  tut . f icat 'on  Or» 
was  circulated  at  5 tons/hr  for  a per>o<1  of  30  hour* 
under  full  automatic  control  By  reolac  >'•«  tie 
Internals  o*  the  life- line  evpanslon  joint  wU*.  m'tsl 
component  S . Interruption  »n  sol  Id  C I rcu  I a!  I or..  Caused 

by  chips  of  refract o*r»rics.  were  successfully 

eliminated.  Modify  ’ ' ’ ♦ 'f*  ipeer  solid',  control 

valve  also  'mprov.-  <i  «juM>onal  tw  d level 

measurement  devices  .vc  bein'  '.ns  l a I led  *o  further 
I p prove  solids  circulation  ano  a' lew  study  of  reactor 
operating  variables 


DEVELOPMENT  STUDIES  ON  THERMOCHEMICAL  CYCLES 
FOR  HYDROGEN  PRODUCTION 

D.  van  Velzen  and  H.  Langenkamp 

International  Journal  of-Hydrogen  Energy,  vol 
2,  no.  2,  1977,  p.  107-121 

The  exper {mental  Nork  in  the  field  of  the  develop- 
ment of  cycles  of  the  fe/Cl  family  Is  described. 
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UTTl:  High  temperature,  stable,  spectrally  selective  solar 
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AUTM:  A/GUREV.  M S.;  B/HAHf. . R C.;  C MASTERSON  X.  0. 

PA A C/ ( Ar I ron* . University.  Tucson.  Arty.) 

I nter na t i oral  Journal  of  Hydrogen  Energy,  vol.  2.  Oct 
27.  1977.  p 259-267. 

najs:  /‘Energy  absorption  films/‘hvo?ogen  production/* 

SILICON  F I INS/ • SOLAR  FURNACE S/* SPEC TR A L SENS  I T I VI T T/‘ 
THERMAL  DISSOCIATION 

MINS:  / EMITTANCE/  HIGH  TEMPERATURE  ENVIRONMENTS/  NEAR 

INFRAREO  RADIATION/  REFLECTANCE/  RE FR AC T I V I T » / SILICON 
COMPOUNDS/  VAPOR  DEPOSITION/  WATER  TEVPEPATuRE 

ABA  I Author | 

ABS  The  tliermochemlcal  ceduc  t Ion  cf  -ate  by  rear  t ■>.<»* 
similar  to  the  Mart.  I process  r*onir»L  a prxus mg 
tenperature  of  730  C The  efficient  u*ll>/at<o*  of 
velar  photnthrreal  energy  cor»e--  ion  in  d'd-  .t-.*ea 
collector  systems  to  atiai  this  ttrur-atur^  .ill 
require  the  use  of  suitable  spectrally  selective 
surfaces  which  are  stable  at  the  operat'oQ 
t * «v>».  a t ur  e A coating  system  with  (ir«iilr»t.'  i 
htrjh-tevperature  capability  hey  beer.  «*»veloprl  «• 
silicon  thin  film  abs«rtw»r  is  deposited  by  dcr'.al 
vaooe  deposition  ItVO  Ml  a silver  'h'n  ll|» 
reflector  This  optical  stark  IS  fat»r  .cited  at 
temperatures  in  excess  r.f  BOP  c.  and  in*.  CvD 
tecfinology  »s  amenable  lo  large-scale  pmAki  ion  n a 
flow-through  system.  At  500  C the  present  S'  Ag  system 
has  typical  solar  absr.rntance  am  total  ntr*.l 
emlttance  values  Of  U 75  and  0 06  rrsper lively 
Samples  were  fabricated  which  maintained  th«-ir  h gn 
spectral  selectivity  after  20<0  the-mal  cycles  bet.cen 
150  C and  450  C.  a>-d  after  1 HO  n at  ‘ OO  C-  Fir-tiu— 
process  studies  now  underway  'nd  Cite  ’hat  trr  *..lar 
absorpt anr i can  be  improved  to  brtter  t nan  o N5  by 
erploylng  a Si-Ge  multilayer  ahsorper  and  that  the 
operating  ranoe  of  the  stacks  car  potential!,  be 
raided  to  the  BOO  900  C range  by  employing  a 
ref ractory -metal  thln-fllm  reflector 
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UAdS:  /‘HYDROGEN  FROPUC  T 1 ON/ ' HVOROGENOl YS IS/*  RE  ACT  I ON 
XINCI ICS/’SOiAR  FURNACES,  -THERMAL  DISSOCIATION 
MINS  / FIASleiUlV  ANALYSIS/  HELIOSIATS/  MrOROGEN  FuEtS/ 

The rggoynam ic  efficiency/  tmo  phase  flom/  hater 

TEMf-ERATURE/  ZINC  OXIDES 
ABA:  I Author | 

AbS:  The  feasibility  of  using  concentrate  ;©lar  cner j.  at 

high  temperatures  to  decompose  eater  .s  c .per  1 m*.,i * | | v 
demonstrated.  Preliminary  stooics  show  that  direct 
dec<«4»os 1 1 1 cm  of  inter  at  200fi  2S0C  C is  possibly  and 
that  the  wain  development  should  be  directed  tsm.ro 
r<-ac*or  design  and  the  separation  of  product  gases  On 
the  other  hand.  It  Is  shown  that  two  step 
t.iei  mcehemi  ca  I cycles  for  hydrogen  production  ar* 
feasible  whe-n  the  reactions  are  carried  out  at 
appropriate  high  temperatures  in  a solar  furnace  Th* 
t normal  aeccmpos 1 1 1 on  of  xinc  oilOa.  suitable  for  n 
a two-step  cycle.  Is  studied  In  octet  I 


THEORETICAL  TREATMENT  OF  THE  PHOTOELECTRO- 
CHEMICAL PRODUCTION  OF  HYDROGEN 
J.  O'M.  Bockris  and  K.  Uosaki 

International  Journal  of  Hydrogen  Energy,  vol, 
2,  no.  2,  1977,  p.  123-138 

The  photocurrents  or  whole  cells  are  calculated,  and 
finally  the  hydrogen  production  rate  under  solar 
irradiation  is  evaluated  for  a typical  cell. 
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MINS:  / BEOS  I PROCESS  EIA.I  NEt*  ’ NG  1/  C0«PuURl2E0  SIMULATION/ 
IRON  ORES/  SLURRIES/  TES-  FACILITIES 
ABA:  Author  (E8A| 

AB5-  The  status  of  the  follouing  eight  major  tasks  is 

roUriVa  racing  gas  generation  testing  to  estaoMsh 

operating  conditions  for  the  design  of  th#  p-odutcr 
reactor,  process  design  and  construction,  siunib." 
cprr  at  I or.  of  the  pilot  facility,  i luim/rd  bed  testing 
to  obtain  oata  for  the  design  of  t ne  lluinica  Iren 
ore  beds,  lift  lines,  and  seal  legs  in  the  ste#**  non 
reactor:  slurry  feed  testing  to  certain  data  lor  de.ign 
of  the  char  feed  system  S". I I scale  kinetic  teslirg 
to  evaluate  the  use  of  othsr  iron  compound*  in  Ine 
steam  Iron  process,  char  evaluation  testing  to 
de-t ermine  preferred  operating  conditions  for  different 
chars  to  produce  reducing  gas  for  the  steam- iron 
reactor,  and  coaputenicd  analysis  evaluation  of  plant 
design  and  operal Ing  data 
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Catalytic  conversion  of  coal  fncigy  to  nydrogen 
TISP  Project  Final  Report 
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» AVAIL  . NT  IS  SAP  MC  AOB/MF  A01 
/•CATALYTIC  ACTIVITY/' COA L GAS| F |C A T | ON/ • ENERGY 
CONVERSION  EF  F IC  1 ENCY  / * HYDROGEN  PRODUCTION 
/ ALKALIES/  CHARRING/  flUlDIZlD  LED  FROCESSGPS/ 
POTASSIUM  C CM  POUNDS/  TEMPERATURE  OiSIRIDUllON 
DOE 

The  catalytic  gasification  of  coal  Char  with  the  use 
of  alkali  salt  based  catalyst  systems  tor  pronoting 
the  cliar  - I t me  • st  earn  . char -st  earn  . gnd  char -o*y  yon- steam 
cjnst f teat  Ion  reactions  was  studied,  the  activity  and 
rocyc  labi  1 1 ty  performance  of  selected  alKaii  catalyit 
systems  were  evaluated  using  Holn  F i *ed  and  fluid  t.ed 
reactors.  It  was  established  In  totn  fined  arm  fluid 
bed  r.actor  tests  that  all  char  gasification  reactions 
could  be  made  to  rap'dly  occur  at  650  C with  steam 
using  alkal'  catalysts  loch  as  sodium  ano  potassium 
carbonate  The  reaction  temperature  Is  appr o* l mate l y 
160  to  200  deg  lower  than  the?  terperaturo  at  which 
rapid  reaction  can  be  effected  for  ur.ca  t a I y zed  char 
gasification  reactions.  It  wat  sno*n  *n  reactions 
carried  out  in  fluidized  bed  reactors,  that  „ 9b 
percent  pure  hydrogen  product  is  obtainable  fr«<m 
catalyzed  ebar -acceptor  - steam  reactions  at  GbU  C and 
for  3 to  6 atmosphere  reaction  pressures. 
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HYDROGEN  THERMOCHIMICALLY.  ESTIMATES  OF  CYCLE 

EFFICIENCY 
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ABS:  For  a large  scale  utilization  of  solar  rnrrq,  it  snuld 

be  very  convenient  If  the  enei gy  obtan-il  con lit  In- 
stored  for  a use  at  times  «hr  n sr>  I ar  energy  ts  not 
SUM  relent  1v  available  Possibilities  to  store  nilar 
energy  as  ciremtcal  energy  In  the  forr  o*  hydr-  ii  ;i  arc 
discussed  This  approach  has  -’1st  the  advantage  that 
the  hydr  oq on  a-  energy  rarrler  cr-uld  be  tr.trv  p-.r  te«|  to 
other  locations  where  energy  *s  reedrd 
Thcrmochr-B:  I i_a  I . electr  olyt  leal,  theriral  and 
phot  osynt  he  1 1 ca  I methods  a-e  con>.  i |e-ru  In-  v.nrifu-.. 
methods  are  compared  and  the  advantages  of  each  are 
stated.  Among  the  four  basic  netLo^s  for  nroclu' log 
hydrogen  fnm  solar  ene-gy.  the  direct  theim.-ri  r.t-'od 
has  the  potential  of  highest  thermal  efficiency  It  is 
expected  that  tn  the  near  future  sola--  hydrogen  could 
be  produced  using  electrolysis,  ana  later, 
thermocnemica I processes.  In  the  years  200(is  hydrogen 
could  pcsslbly  he  obtained  by  direct  thermal  water 
Splitting 
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ABS:  Possibilities  of  producing  hyty-ogen  and  oxygen  from 

water  utilizing  solar  hrat  at  high  temperatures  are 
Investigated.  The  process  of  direct  thermal 
decomposition  of  water  Is  studied  using  a conceptual 
model  It  Is  shown  that  the  thermodynamic  r eoul  rcirent  s 
for  the  direct  thermal  decomposer  are  difficult  to 
realize  from  the  structural  viewpoint  and  that 
existing  separation  methods  are  not  applicable  for 
such  a decorroos  1 1 Ion  process  If  It  Is  to  attain 
sufficiently  high  thermal  efflctences.  Feasibilities 
of  realizing  simple  two  step  thermochemical 
decomposition  processes  are  investigated  based  on 
existing  thermoche-n  1 ca  1 data  It  Is  predicted,  as  the 
results  of  thermocheralcal  as  well  as  thermodynamic 
analyses,  that  a two-step  thermochemical  decomposition 
process  using  Iron  oxide  operates  efficiently  at 
relatively  low  te«S3eratures  attainable  with  solar  heat 
and  compatible  with  structural  materials. 
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M»tr«1  PosMhim.cs  of  producing  hydrogen  »nd  o»> geo  from  uriler  utilizing  soUr  hc»t  at  high  lemperalures  are 
in vc vi waled  I be  process  of  duecl  thermal  decom.sosUKrn  of  water  rs  eluded  using  a cooceplual  n,.-lel I ll  is  sho.n 
that  the  Iherrmnlynamic  requuemenf.  fo»  ihe  duecl  thermal  decomposer  are  d.lhculi  to  realize  from  the  sliocluru 
viewpoint  and  that  e.isl.ng  separatum  methods  are  not  appeal*  for  such  a decomposite  process  i **  **Um 
sulheicnily  high  thermal  efficiencies  Keasibdmei  of  realizing  simple  two-step  tbermochemical  deesmpos.  ion 
processes  are  investigated  based  on  e.istmg  theimochemical  data  It  is  predicted,  as  the  results  of  therm,  chemk.  alas 
well  as  thermodynamic  analyses,  that  a two  step  theimochemical  decomposite  piocess  using  uon  ..side  operates 
efficiently  at  relatively  low  temperatures  attainable  with  solar  beat  and  compatrble  with  structural  materials 
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A Oercrlption  ts  presented  of  ins*  e<juiprr..nt  u.ed  in 
tho  experiment,  ta.c'.g  into  account  the  surplus  solar 
p„ne I from  the  Mariner  4 spacecraft  wnten  was  used  as 
a solar  array  source  ar  d an  electrolytic  hydrogen 
generator.  Attention  is  also  g»ven  to  operational 
considerations  and  performance  data,  system 
cons  I data t tons  and  aspects  of  optimisation  ano 
large  scale  hydrogen  p,  uduction  considerations. 


I he  use  of  solar  energy  in  a one-step  etfusional 

process  is  considered. 
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PHOTOELECTROLYSIS  OF  WATER  IN  SUNLIGHT  WITH 
SENSITIZED  SEMICONDUCTOR  ELECTRODES 
Amal  K.  Ghosh  and  H.  Paul  Maruska 
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In  all  previous  studies  of  the  photoelectrolysis  of  water,  very  little  atten- 
tion has  been  paid  to  the  carrier  generation  and  transport  properties  of  the 
optically  active  semiconductor  electrode.  To  gather  such  information  the 
present  work  theoietically  analyzes  the  spectral  response  of  TiOs  photoelec- 
trolysis cells.  Comparison  with  experimental  results  allows  us  to  determine 
the  diffusion  length  of  minority  carriers  in  TiOj  for  the  first  time.  It  is  the  hole 
transport  that  governs  the  spectral  response  curve,  not  the  electron  transport 
The  quantum  eificiency  of  carrier  generation  in  TiOj  electrodes  in  the  photol- 
ysis mode  can  be  in.-reased  to  SOT.  by  doping  the  crystals  with  Al.  The  sun- 
light conversion  efficiency  has  been  raised  to  1.3*S>  from  0.4”?-  reported 
earlier  by  others.  The  spectral  response  of  the  device  has  been  extended  into 
the  visible  portion  of  the  spectrum  through  sensitization  of  the  TiOj  with 
Cr  dopant  impurities,  allowing  hydrogen  generation  with  visible  light  The 
photoelectrolytic  processes  associated  with  the  impurity  doped  crystals  are 
discussed. 
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d'seussed  in  relation  to  available  solar  ent> gy . and 
rhotovoltaic  energy  cost  It  's  concluded  that 
photovoltaic  electrolytic  generation  of  hydrogen  will 
be  economically  feasible  tn  1“85. 
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concentrator  in  conpmction  —th  a tree  tattoo  engnHc  uung 
devetopmentt  ol  a umiler  engine  by  Esson  Corp  and  Geneial 
Electnc  Co  to  genriale  electncilv  « a ctntea  theimodynamic 
syviem  whKh  in  turn  n tepaialety  convened  to  liquid  hydrogen  The 
cotl  ellectivenett  and  competitive  anatyui  with  other  tuelv  at  —II  at 
the  capital  swetrment.  and  other  vnpo.ta.it  contiderationt.  mat 
t laved  on  Australia  at  a location  Ou.  20  yeart  ol  — athe.  data  dung 
with  a »-o»aph«al  analytit  teat  uved  in  the  vaoout  opnonv  ol  power 
griwiation.  tuel  I ^election  and  ciyuT'C  P**«*  Uantmituon 
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MINS:  / ENERGY  TECHNOLOGY/  MICROANALYSIS/  MICROORGANISMS/ 
MICROPARTICLES 
ABA:  Author 

ABS:  Microbial  product  Ion  Is  one  of  the  four  processes 

aval  I tb I e for  the  production  of  hydrogen  front 
nonfossll  primary  energy  sources.  Autotropny  and 
heterotropny.  biological  oxidation,  and  respiration, 
as  iev  1 1 as  ferment.it  ion  were  studied  in  regard  to  the 
production  of  nydrogen  gas  by  niter  cor  gan  I sms  . 
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ABA:  Author 

ABS:  The  efficiency  for  conversion  of  e > *c t rowionc t 1C 

energy  to  chemical  and  electrical  encroy  utilising 
semiconductor  single  crystals  as  phot rano'Vs  In 
electrochemical  cells  was  lnv»$t  igittr!  EK  t liiic>f. 
as  high  as  20  percent  wire  achieved  for  th.-  u : n ’Mun 
of  330  rm  radiation  to  chemical  energy  in  t'<e  loir  of 
hydrocjen  by  the  phot  oe  Inc  t ro  I vs  • s of  »atet  m e Srli03 
hased  cell  The  Sri  103  photoanodes  were  showr  to  te 
stable  In  9 5 M NaOH  solutions  for  periods  up  to  48 
hcors  Efficiencies  of  9 percent  »tr*  measured  • or  the 
conversion  of  broadband  visible  radiation  to  rydt-rfjen 
using  n - t ype  GaAs  crystals  as  pho»caneddS-  Crystals  of 
Gats  coated  with  500  rim  of  gold,  silver,  or  tin  »■  r 
surface  passivation  show  no  significant  chance  in 
efficiency.  By  suppressing  the  piocuction  of  hydrogen 
In  a CdSe-based  photogai vanlc  cell,  ai  efficiency  of  9 
percent  was  obtained  in  conversion  of  613  nm  light  to 
electrical  energy.  A CdS-based  p*otoca 1 van t c cell 
produced  a conversion  efficiency  or  5 percent  for  500 
nm  radiation. 

AIChE  Sysposlvm  Series,  e.72,  no  159  1976 

BIOCHEMICAL  ENGINEERING  - ENER6Y  RENEWABLE  RESOURCES 
AND  NEW  FOODS.  S„H.  Barnett,  J„Pn  Clark  and  J H. 
Nystrow,  eds. 

Photosynthesis  as  a model  for  photochemical  hydrogen 
generation 

Biophotolysis  of  water  to  hydrogen  and  oxygen 
Conversion  of  natural  products  by  biofuel  cells 
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REACTORS/  MATER 

Author 

Tne  concept  of  using  a gas  core  reactor  to  produrn 
hydrogen  directly  from  co„  and  valor  is  presentrd  It 
Is  shown  that  the  chemical  equilibrium  of  the  process 
Is  Strongly  In  favor  of  the  production  of  H2  and  CO  ifl 
the  reactor  cavity.  Indicating  w 98%  conversion  of 
water  and  coal  at  only  1500  X At  lower  temperatures 
In  the  moderator-ref  lector  cooling  channels  the 
eoul librium  strongly  favors  the  conversion  of  CO  and 
additional  M20  to  C02  and  M2  Furthermore.  It  is  snn.n 
the  M2  obtained  pe*  pound  of  carbon  has  23%  greater 
heating  valv*  than  the  carbon  sc  that  some  nucleir 
energy  |s  also  Fixed.  Final *y.  a gas  core  reactor 
plant  Floating  in  the  ocean  is  conceptualized  «nich 
produce*  M2,  fresh  water  and  sea  salts  from  coal. 
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photolysis 

ABA : Author  (ERA) 


C/ TIMOURl AN. 


Lev  rente  Liver  ore  Lao. 


5 > 
1? 


A design  contept  Is  described  for  the  production  of 
methane,  hydrogen,  and  ammonia  using  solar  energy 
Filamentous,  nitrogen  fining  blue -green  algae  are 
employed  as  a source  of  biomass  for  methane  and 
ammonia  generation  by  anaerobic  digestion  and  as  a 
biological  catalyst  for  the  photoproduction  of 
hyoroqen  f run  water.  The  resources  needed,  biomass 
production  and  harvest,  anaerobic  digester,  the 
process  of  bl ophoto I ys i s.  and  product  separation  are 
discussed  the  environmental  and  genetic  modifications 
possible  to  Increase  biomass  production  are  Indicated. 
Preliminary  cost  estimates  are  made  for  methane  and 
hydrogen  production.  It  Is  concluded  that  biosynthetic 
methane  is  not  economically  competitive  with  that 
derived  from  coal  gasification,  but  that  nydrogen 
production  offers  a viable  long  range  prospect. 


TO  World  Hydrogen  Energy  Conference,  1st,  Miami 
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Association  for  Hydrogen  Energy,  Clean 
Energy  Research  Institute,  University  of 
Miami  / sponsored  by:  Ehergy  Research  and 
Development  Adninistration,  the  Sctwol  of 
Continuing  Studies,  University  of  Miami 
edited  by  T.  Nejat  Veriro^lu.  — 
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A&S:  A strong  candidate  for  hydrogen  produ<tion  m t Iwi 

Intermediate  time  frame  of  1916  to  ItfifO  is  a 
coal -based  process  using  a h I gn  - r e»o.  » at  ui  c cas -cooled 
reactor  (HTGR)  as  a heat  source.  E «pc c ted  precis* 
efficiencies  in  the  range  of  60  to  7o  are 
considerably  higher  than  all  other  hydrogen  production 
processes  e»cept  steam  reforming  of  a natural  gas  the 
process  involves  the  preparation  of  a coal  l.<|..ui 
hyorogaslf icatlon  of  that  Itqu.a  anu  steam  ng 

of  the  resulting  gaseous  or  light  llauid  prmiu.  t A 
Study  showing  process  efficiency  and  cost  of  liydrrgen 
vs  nuclear  reactor  core  outlet  temper., t ure  h.,s  Neon 
completed,  and  shows  diminishing  returns  at  process 
temperatures  above  about  1500  F.  A po;sible  scenario 
combining  the  relatively  abundant  and  low-cost  Western 
coal  deposits  with  the  Gulf  Coast  hydrogen  users  is 
presented  which  provides  high-energy  density 
transportation  utilizing  coal  liquids  and  uranium. 
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ABS:  A Multivariable  economic  analysis  of  different 

techniques  available,  or  under  study,  lor  the 
production  of  hydrogen  as  an  alternative  energy  source 
Is  qiven.  Present  and  projected  costs  of  hydrogen 
production  by  electrolysis  are  considered  Alternative 
techniques  such  as  vapor  reconstitution  or  partial 
oxidation  of  hydrocarbons,  coal  gas • • t ca t I on  and 
thermochemi stry  are  also  evaluated,  finally,  an  in 
depth  cost  analysis  of  ret hods  for  obtaining  Hydrogen 
by  electrolysis  is  made  in  order  to  provide  a bas's 
for  comparison  with  other  techniques 
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ABS:  The  rate  Of  hydrogen  produced  From  Anahaena  cyl Indr  lea 

under  an  Inert  atmosphere  and  light  Irradiation  »a« 
examined.  An  approximate  estimate  of  the  area  required 
to  produce  hydrogen  in  adequate  quantities  fro* 
Anabaena  Cyllndrlca  to  provide  enough  energy  »o r th# 
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needs  of  e city  of  a population  of  1 million  people 
vas  calculated. 
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/ CHEMICAL  REACTIONS/  HYDROGEN  BASED  ENERGY/  METAL 
HYDRIDES/  WATER 

The  paper  shows  that  a unique  refueling  cycle  IS 
possible  for  hydrogen  produced  in  a thermochemica I 
wa  ter  - sp 1 1 1 1 1 ng, eye  I e . where  fuel  production  for 
hydrogen  ver.cuiar  refueling  is  an  Integra*  pert  of 
tne  retueling  loop  Chemical  rf»c|IO"S  of  hydrrqvi" 
release  for  fuel  storage  are  Identified  and  uiscu*«-ed 
along  with  acceptance  criteria  for  fuel  storage 
systems  Merits  and  shor t -coei logs  of  such  a hydrogen 
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»8S  Concept  ua  l study  on  the  process  of  nv,ie00«  n production 
by  direct  dissociation  of  «atrr  ugm-j  htqh  t<«prratue« 
solar  energy  Is  described.  Calculated  r*sul|  of 
equilibrium  composition  of  water  vapor,  hydrogen,  and 
oxygen  suggests  that  temperatures  above  3000  k 9-r 
required  for  the  dt ssoc iat Ion  of  water  Const dr  rat  ions 
are  made  on  a solar  furnace  for  sucp lying  such  hign 
temperature  energy  Basic  ideas  on  the  method  for 
separating  hydrogen  and  oxygen  from  high  t« -wpera : nre 
water  vapor  are  suggested. 
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Various  blue-sky  approaches  to  production  of  hydrogen 
by  novel  low-cost  therm.jdynamica  I 1 y efficient 
processes  with  ecological  compatibility  are  put  forth. 
Tapp i rig  of  hydrogen  stored  In  trees  by  using 
genetically  engineered  microflora  and  suitable 
collectors,  second.il  recovery  of  coal,  an 
energy- island  concept  of  using  nuclear  fission 
reactors  In  hydrogen  production  at  teraeatt  levels, 
hydrogen  extraction  from  thermonuclear  plasma,  tapping 
solar  energy  by  developing  pnotothermal  chemistry 
techniques  and  appropriate  semiconductors  and  solid 
electrolytes,  and  tapping  melting  glacier  ice  and 
ocean  tnecmal  gradients  are  considered  the 
stnraoility.  t ranspor t abl I 1 1 y . flealbil'ty.  and 
ecological  toopat lb i I i t y of  hydrogen  and  the 
tcoltglc.il  safety  of  associated  electrolytic  processes 
are  pointed  out 
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The  liydrogen  energy  concept  fits  well  with  solar 
energy  for  storing  transmitting,  and  utilizing  it. 
This  ,,aper  discusses  four  paste  methods  for  pro<fc.cing 
hydrogen  frem  solar  energy:  direct  thermal, 
thermochemical,  electrolytic,  ana  photolytlc  methods. 
The  direct  thermal  metr.iO  is  found  to  have  the 
potential  of  highest  thermal  efficiency 
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ABS:  Molecular  mechanisms  of  pbctoSynt ncs • s I TcloO'iN 

C<  r n'-pos  1 1 ion  of  water  and  eleclron  I . .mspor  t under 
the  action  of  lignti  are  capable  of  p v.ding 
conditions  necessary  for  t-e  product  i<-  of  r.,.:ro«an. 
Attention  is  given  to  solar -energy  Conversion 
efficiency  >n  the  photesyntnet ic  proj..  t ton  of 
hydrogen.  Also  considered  ire  technical  • c rjj • r »«<.-•**.- 
for  the  development  ut  systems  for  ttie  l mpr  tt»ly..is 
of  water,  thermodynamic  requirements  *ur  e*ocenous 
electron  acceptors  of  the  *l»rtria  Irv  gerl  chain, 
the  catalysis  of  molecular  hydrogen  ijrwut ion.  aod  Iho 
reliability  of  water  b i < phot o ly s t s Systems 
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ABA.  ERA 

ABS:  High  ash  H-coal  rc-.idurs  from  the  liquefaction  of 

ccal'.  were  gasified  in  a synthesis  gas  generator  The 
synthesis  gas  produced  consisted  of  over  92  percent 
volume  carbon  mono* i or  and  hyeregen  on  a dry  basis 
Approximately  40  tons  of  each  residue  was  gasified  at 
24  atmospheres  ore  .sure  at  residue  fecu  rates  up  to 
1/2  ton  per  hour.  No  major  operating  problems  were 
«»pcr lenceJ.  Colo  gas  efficiencies  averaged  bet  wear  B3 
and  R4  percent  Steam  and  o*yg*  r requ I reme-nt s were 
compilable  to  t hr,v*  of  fw-avy  oil  gasification  Enough 
data  were  obtained  to  verify  e*lsting  computer 
correlations  and  establish  Information  needed  to 
provide  a comwierclal  pl..nt  design  for  these  two.  and 
. other  similar,  coat  liquefaction  rest  cues 
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ABS'  V|  pl<  water -sf  II  t t *»  C MCfP'rfls  I ftflo  ».olar  nftily  «Pt 

irvlpwfl  and  cmpparo.j  jo  c jf li  o(i  S'-’iCI  thm  jil 
otthoci  has  In*  hlqlp:t  '•MIC'fvy  h,  .«,  .*»•  it  po  •'"» 
at f f tcul t let  beca-.i  » r i tl*  w^d  • -jr  r».i*  t-m  st  ng 
MttrlNll.  IhtrPCCPpwiCal  •t-ethqrt  Pi  u"  o-i  pn«  t'.lnq  It 
copposlon-rtsist  i"o  t *»r  I a 1 R arc  E ;»-r  t m*  vt  (C 

rp)hgd  I*  M r a : gn  t * ot  » o' O and  crn*»'it  -in.il.  I.y«  <"•,  a 
hybrid  system  co<POlnifi«i  electrolytic  rpthcd  i ilh 
thcrmcicheml r* I and/or  pi'Otochc-mical  »o  1 1 ody  looks 
promising  and  IS  DP1  IrvOd  to  re'ult  *n  opt  If  . i 
conversion  efficiencies  In  the  nea~  future  1'hotnlytU 
and  biochemical  methods  are  en»ir  onmental  ly  roll 
acceptable,  but  are  ol  low  curvei  s ion  efficiencies 
present  I y 
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In  Its  1st  Mortd  Hydrogen  Energy  Con f Proc . . Vol  ‘3 
33  p (SEE  N77-31591  13  Hi  Sponsored  In  part  bv  NSf 

ABA;.  Author  /. 

ABS:  Mydrogrn  photoprodi/ct  i on  via  r»rln»  phptosynthr,  ir 

systems  is  reviewed  Special  emphasis  is  plarod  on  the 
economic  and  lo»;ist*rat  I we'd' t arw  e of  'isiro  'all  «ater 
as  'hr  hydi  Hg»n  I r.l  Ol  (K1  I fid  f“!ff  Ir'Pi  <*n«.i  in  • ueft  a 
system.  In  addition.  ton  »J/i»  o»  using  mn  im 

fihntosvnthpt  lc  MlCrwN  (jKllta-.  «ri  v s*d  «•«•■  the 

standpoint  of  1.1-11 nt ain ii't^^t able  ".-i*.s  tulluf  • *ith 
hlch  Solar  conversion  et  f lc  I f.a*c  If  s .1  Iircc  ii”  is 
outlined  (or  the  multiple  Lit  1 1 /at  ion  r.l  lydn.iMi 
producing  » lit  culture*.  Inc 'tiding  hv  .csllny  cultures 
for  food  production.  usiaq  Cf'Muiar  piiMluf.  Is  f Of 
methane  pr  r cV-c  t • on-,  and  i so  I u l I nq  ne  t at  o I lea  I I y active 
cclluiar  proCiiCts  lot  medical  utc 
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ABS  Hydrogen  product  • on  fn«  solar  energy  alleviates  the 
two  minor  problems  associated  -ith  solar  enei  gy  as  a 
, primary  energy  source,  storage  and  the 

J of  solar  rani  at  Ion  An  attractive  and  si«®ie  metnod  to 

product  hydrogen  Is  by  the  electrolysis  of  water 
Power  for  the  electrolysis  cells  is  supplied  by 
array  of  silicon  solar  photovoltaic  cells  Etpecirents 
have  been  riY>ductel  -Mh  a 13  -alt  iPeak  power , , -ray 
wired  directly  to  an  e'ectroly/er  Initial  results, 
though  not  crti-s.ei.  ha.e  shown  ll.at  hydreoen  is 
orcduced  at  efficiencies  of  up  to  ' OX . An  average 
efficiency  of  45*  was  obtained  In  dally  tests. 
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In:  Mel  lotechnique  and  dev# lopment  : Proceedings  or  t*-e 
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November  36.  1975.  VOlie*e  t.  IA77-I9043  06-441 
Cambridge.  Mass  . Development  Analysis  Associete* 

Inc..  1976  p 47 t 480 
ABA:  (Author | 

ABS-  Th#  essential  feature  of  bacteria'  sod  r ant 

photosynthesis  ••  the  I »gh, -ptmeren  traf-.fer  of  a- 
electron  to  a tore'iuud  with  a standard  re<fc>»  potent  >al 
abrit  equal  to  that  o(  hydro v " in  ntul'il  soiutiio  A 
hypothesis  is  put  forward  c.n  re.  photolysis  evolved  «n 
the  history  of  orguilsms  Ihnf.'t  n »'  ly.  it  is 
poss-hle  to  phetolyse  water  Into  h/«^ogan  and  ovycen 
without  paf tic Ipat ion  o(  organisms,  or  even  biogenic 
substances.  Tn.s  necessitates  the  application  of  the 
•emhr  f,nv  principle  where  hydrooen  »f*1  omygen  ere  set 
free  In  diffmrent  loci-  Hydrogen  could  be  used  as  e 
basis  for  a technical  hydrogen  economy. 
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ABS:  The  basic  reaction  by  ehlch  organic  solid  aastes  In 

the  presence  of  steam  yield  hydrogen  and  carbon 
dioxide  is  noted,  and  the  possibilities  of  developing 
processes  based  on  it  for  the  production  of 
significant  amounts  of  hydrogen  are  examined.  In 
particular,  the  option  using  solar  to«er  as  the  neat 
source  Is  discussed.  Heating  requirements  are 
analyzed,  and  possible  hydrogen  production  efficiency 
for  a given  system  is  roughly  estimated  to  be  at  least 
704.  An  estimate  of  the  overall  economics  of  the 
system  is  provided 
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UTTL:  Microbial  hydrogen  prediction 
AUTH:  A/2AJIC.  J E . B.  BROSSEAU.  d. 

In:  Morld  Hydrogen  Energy  Conference.  1st.  Miami 
Beach.  Fla  . March  t-3.  1976.  Proceedings  Voluak*  2 
<*77  3332b  14  44)  Coral  Gables.  Fla..  University  of 
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ABA:  SO 

ABS:  A comparison  of  furl  prigcrt  lei  o*  nonfossi  I and  oth«.r 

fuels  reveals  that  hytv < gen  is  an  ideal  fuel  not  only 
as  an  alternative  primary  energy  source  but  also  as  a 
highly  efficient  energy  carrier.  The  four  basic 
processes  available  for  hydrogen  production  from 
nonfossi I primary  energy  sources  are  electrolytic, 
thermomechanical . radlolytic.  ano  microbial.  The  paper 
Is  a brief  revien  of  microbial  production  of  Hyp  ogen . 
Primary  env  ironmenta I factors  determining  the  outcc*e 
of  enrichment  procedures  for  seme  cheroau tot rophi c ard 
chemohe taro trophic  bacteria  are  identified.  The 
biochemistry  of  hydrogen  gas  production  by 
microorgam sms  Is  discussed  for  'Clostridial*  anq 
'coll -type'  reactions.  Also  discussed  are  the 
nltrogenase  relationship  to  hydrogen  synthesis  mod  tr.e 
use  of  photoyynthet ic  bacteria. 
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Th«  production  of  hyocruen  as  an  energy  slot  aqp  r-e.rtun 
appears  par  1 1 cu  I ar  I y ^llracl  vy  in  comp<->  1 1 ■ „ tn 

SC  horcs  for  the  ul  I I I #‘#il  lo*r  of  p»  I v a y ri  ,<rr  ^j#  «i*t.ps 

f nr  nMch  a st or  age  of  1 hr  prcv  i (?r  l < ’ ’ r* i ■ f j y * • 1*0* 

because  of  the  intt r-mi  t lent  nature  of  npcfntioe  ••••  the 
remoteness  of  the  Power  sour*  e l>.cat  i>~t  1 r o*  ( r«> 
points  at  which  th.  wr.,j,  ts  t*  be  used  • . v 

pnerqy  sources  consider'd  are  related  to  tul.ir  energy. 
• Ind  energy,  fossil  eneigy.  a«<1  nuclear  c**ei  gy  The 
technical  aspects  o»  '.lorac*  and  trancmssiun  systems 
a proposed  * hydrogen  eccmny  ve  ri,«r i m | 
Suggestions  COriCArmnu  the  lnteo<  at  tort  of  It.  hyilroMS 

economy  into  the  Cnei  <|y  system  u<  the  II  S.  e e 

presented  A description  ts  rnovilfil  

problems  related  to  the  handling  of  oi  eou*.  hy.t.  g,.y 
llQUld  hydrogen,  and  hydrogen  m tie  torn  of  wrl.yl 
hydrides  Attention  is  given  to  *h»  ugaoe  of  hy«'  i-cen 
for  fuel  and  energy  storage.  hontt.'im>tal  a-^.-r  t of  a 
hydrogen  eceony,  and  a listing  ».f  h,t.,.nen  •.  < hno  ogy 
e«per ts . 
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This  paper  hian!  nes  tf.e  hynrooen  produ*  tno 
Capabilities  Of  Anaba'  ra  Cylind-ica.  .t  blue  (rrei 
alc^«  the  reaper  imcnta  I set  up  Is  ce.re.bcd  and 
results  Shouinq  hydroqm  ano  etrylrn*.  e.olullcn  alts 
time  are  presented  for  several  solutions  2?  is 
estimated  tliat  to  produce  hydrogen  fr.-m  sola-  energy 
to  power  a city  of  one  million  p-qpte  ar  a -,-te  of  10 
kw  pec  person,  an  area  of  about  ii-O  .d  km  »oyid  be 
needed  However,  many  problems  still  -end  to  tc  solved 
before  producing  hydrogen  on  a large  scale  via 
biological  Systems  becomes  feasible 
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•jgqested  et  the  obvious  replacement  In  order  for  hydrogen  to  pley 
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relative  advantages  discussed  In  general  recent  developments  m 
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TECH  SECTION:  THE  HYDROGEN  HOMESTEAD 

Roger  E.  Billings,  Ronald  L.  Woolley,  Barrie  C. 

Campbell,  Jack  H.  Ruckman  and  Vaughn  R.  Anderson 

Hydrogen  Progress 

Fall  Quarter  1977 

p.  28-36 

The  Hydrogen  Homestead  demon- 
strates the  use  ot  hydrogen  in  a family 
home  as  a replacement  fuel  lor  natural 
gas.  propane,  and  gasoline  Gas  applian- 
ces and  vehicles  operate  on  clean  burninq 
hydrogen  Hydrogen  is- shown  to  be  com 
plimentary  to  solar  and  electric  energy 
systems  used  in  the  home  and  provides  for 
energy  storage  by  means  of  a large  metal 
hydride  vessel  The  home  serves  as  a test 
facility  for  new  prototypes  and  the  inter 
connection  of  various  systems  as  well  as  a 
demonstration  of  the  role  hydrogen  can 
take  in  future  home  design  because  of 
unique  properties  and  storability  As  such, 
the  homestead  serves  as  a forerunner  of  a 
planned  thirty-home  development,  utiliz- 
ing hydrogen. 
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Hydrogen  Production  Costs 
Hydrogen  from  Coal 
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Summary  Comparison  of  Hydrogen  Production  Costs 
Hydrogen  Transport  Costs 
Gaseous  Hydrogen 
Liquid  Hydrogen 
Hydrogen  Storage  Costs 
Gaseous  Hydrogen 
Liquid  Hydrogen 
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Governmental  Actions  in  Energy  Pricing 
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Audrey  S Huodemann 
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NTIS/PS-77/8522/IWE  Pnce  code  PC  NOI/MF  NO  I 

Federally-funded  research  tludiei  pertaining  In  I he  technical 
feasibility  of  using  hydrogen  as  a luel  lor  vehicular  transporta- 
tion. elec  Inc  power  generation.  and  both  subsonic  and  super 
stimc  aircraft  are  discussed  Excluded  are  stuthet  on  hydrogen 
productmn  and  storage  These  topics  are  covered  m other 
bibhographies  (Thrs  updated  Nhhngraphy  contains  I It  ab- 
stracts. 50  of  which  are  new  entries  to  the  previous  edition  I 
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Liquid  Hydrogen  ns  a Propulsion  Fuel , 194*>-1959 
When  the  Soviet  Union  launched  the  first  satellite  in  195|T 
the  United  States  was  woefully  behind  in  launch  vehicle 
capability.  Technical  decisions  taken  in  1958  and  1959 
use  liquid  hydrogen  in  the  upper  stages  of  the  Centaur 
Saturn  launch  vehicles  led  to  the  dramatic  successes  of  t 
nation's  manned  space  flight  program.  Nevertheless,  the 
decision  to  liquefy  and  use  the  highly  hazardous  fuel 
associated  with  the  Hinaenburg  disaster  of  1937  was  par- 
ticularly bold  in  light  of  the  serious  reservations  of. 
many  experienced  engineers.  Hydrogen  had  been  considered 
in  astronautics  and  aeronautics  several  times  before  but 
in  each  case  had  been  abandoned  in  the  face  of  seemingly 
formidable  problems.  In  this  case,  the  decision  by  NASA 
turned  out  to  be  the  correct  one.  This  book  tells  the 
story  of  the  confidence  within  the  vouna  space  agency 
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PHYSICAL,  CHEMICAL  AND  ENERGY  ASPECTS  OF  UNDTRGRCUND 
HYDROGEN  STORAGE.  P.  0.  Carden  and  L.  Paterson. 


International  Journal  of  Hydrogen  Enerey , vol  U, 
no  6,  1979,  P-  559-569. 
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SOLAR  ENERGY  STORAGE  AS  HYDROGEN  AND  BROMINE  FROM 
HYDROGEN  BROMIDE. 

Edward  A.  Fletcher. 

Energy,  vol  4,  no  1,  February  1979,  p.  61-66.  wajS: 
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ABA: 
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energy  itm«  device  a countered  Wken  dmociatirn  of  Hr,  ato  Br  ,l  moderately  k«k  iemperatm*» 
n i »ien  into  account,  tfce  lyuem  hecomei  one  in  ndnek  h*h  temper  Hurt  aparatinn  id  tirrfcotre  froa 
bromine  m one  »l*p  appean  attractive 
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/ ABSTRACTS/  AUTOWJHIIE  FUEL'-/  ECO’.tAMCS/ 

E l EC  I ROCHEW ISTRV/  E NY  I Al'NWtNT  EFFECTS 
GRA 

This  blbl  loqraphy  ••efer-ntes  aspect*  of  storing 
hydrogen  fuels  as  a tlould  or  B»*.  topics  covered 
Indue1©  fuel  storage.  n-ergy  storage.  ,vv;  the 
construction  of  storage  tanks  Catteries.  fuel  Cells 
and  solar  cells.  If  related  to  hydrogen  storage,  are 
also  mentioned. 
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luoi  hydrogen  cCiil  nt  <r.  an  indicator  of  racial  lw 
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Meeting,  Atlanta.  27  Nov.  - 2 P«.c . 1977 
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/ AIM  RAFT  LNCINLS/  Cl*l  V i C A L C ^POSITION/  COMBUSTION 
PWOCUMS/  HYDROCARBONS/  RADIATIVE  HEAT  TTAt.SFEft 
An  t l".r  ( oRA  i 

Eleven  fuels  rcprc  onllng  a wide  r'ange  of  hyd~c.g-  r 
cooler. t were  studied  uilncj  a TS6  S'r»;lc  can  cor-bustor 
rig.  Test  fin.  Is  in-  lulled  single  anc  duur.te  ring 
nreo'.ilit  typos  as  well  as  pa'-jfffr.s  blended  with  «.wch 
olfir-r  and  with  JP-4.  fiii  l mature.  •<  tn  hydrogen 
contents  ranging  from  9 9 to  IS. 9 per  cent  by  weight 
wore  tuanune!  Iho  Uintnator  Inlet  conditions 
simulated  the  disclinrcj.  from  both  1o»  and  nigh 
pressure  ratio  gas  turbine  compressor s operating  at 
the  r r*u  I se  condition.  I Pc  rmci.uip  I e data  * rcir.  the  t*6 
I invi  are  cirri- la !•  <1  wlh  fuel  hydrogen  content  using  a 
new.  nondlnenslonal  cnn.bustor  liner  temperature 
parameter.  Least  - squares  mathematical  treatment  of  ire 
data  ic.ultflii  Ir  a-i  e«c<-l  lent  second  order  correlation 
between  tho  aondim -nstnna  I terpera*  i.rc  parameter  ur.d 
fuel  hydrogen  c. <-■  r 1 1 • :it  at.d  a simplified  '-adiation 
analysis  is  presented  which  also  oplains  the 
resulting  empirical  treds. 


A THERMODYNAMIC  ANALYSIS  OF  irYCSOf.,  A HYi  FOG  HU 
OONVKhJjlON  AND  STORAGE  SYSTEM,  by  Diet*  r M.  Gruen, 
Ft  I ix  Schi’i-ittcT  art'i  Irvin;'  Sheft 


In*  i 'mat  tors'll  Journal  o;  Hydrogen  Energy,  vol  . 3, 

no.  3,  1978,  p.  J03-31O 
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AbS:  lnn-i.  hyurog.  .1  storage  <*evices  a*  e d . scu»'- ,.l  in.- 

first  two.  a tr.Uniiir  (ortamer  i&Cwi-  i c»  liji.  p 
hycfrrigen  1 LH2  | and  a pressure  veisel  rilled  .un  '»sal 
hydrltie  (reservoir!  . were  successful  !.  iRr  . ..trat.d  to 
working  ven.cle*.:  whereas  the  third  i ; a p.  . . ure 

c-.nfalner  of  glass  mu  rr*ia I I oons  containing  niqniy 
prcssurijed  hydrogen  ant*  is  still  in  *. • c*  Cvm  ur*ioal 
stage . Each  of  the-e  «levic«s  Supplies  r ,«ir  ti  n to  an 
internal -COMCrust  Ion  engine  moo*fiej  fc-r  hyci>  .;,n 
erv*ce. 
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ABA:  Author 

A8S:  A prototype  on-board  fuel  re(o>Mr  was  developed  and 

laboratory  tests  wre  conducted  to  determine  the 
effects  of  the  amount  of  reformed  fuel  on  combustion. 
The  results  of  the-e  tests  are  discussed  In  this 
paper  On  the  Japanese  test  cycle  an  e»treme*y  low 
NO.  emission  level  was  attained  with  relatively  cjnod 
fuel  economy.  However.  In  a limited  combination  of 
engine  size  and  vehicle  weight  engine  power  was 
sacrificed  somewhat  because  of  this  lean  combustion  A 
solution  to  this  problem  while  maintaining  the  lower 
NO.  emission  level,  is  to  adopt  a richer  air-fuel 
ratio  and  a higher  EGB  rate.  In  this  approach,  the 
amount  of  hydrogen  must  be  Increased  to  improve 
combustion  stability  For  this  purpose,  methanol 
reforming  was  introduced  whereby  the  additional 
hydrogen  was  Supplied  without  any  deter torat Ion  In 
energy  efficiency. 
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ABA-  Author 

, *®S  The  thermodynamics  and  emissions  performance  of 

diverse  eaper 'mental  engines  fueled  w'th  hydrogen  a-e 
summar  I Ted  and  coeyiare.-l  with  theoretical  Muel/air 
cycle)  analysis  of  suer  engines  Mo't  of  the 
esper  i rr..»nt  a l data  .ire  from  natura  I ly- asm  rated 
•pars  - I gn 1 1 lon  engines  though  several  data  sets  are 
frrm  f ue 1 * I njec t ed  engines  The  gat a are  found  to  be 
highly  consistent  with  f ue I /a tr - eye le  analysis,  and  It 
• s concluded  that  ♦ ue l/al r -eye  1 e analysis  provides 
both  (li  an  apt  Ilf  often  ncglectedl  baseline 
against  which  to  compare  both  past  ana  future  engine 
performance  data  end  also  |2I  a suitable  basis  for 
describing  the  potential  performance  of 
hydrogen- fuel ed  engines 
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UTTL:  A solar  assisted  economy  ---  system  for  peak 

electrical  generation  and  off-peak  storage  or  fuel 
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ABA:  C.K  D 

ABS.  A solar  energy - assl sted  economy  in  which  of f Peak 
solar  generated  electricity  is  stored  for  later 
peaking  use  or  utilized  In  the  production  of  metnanol. 
methane,  or  a-nmonta  from  hydrogen  cPta'ned  by 
electrolysis  of  water  and  atmospheric  or  cnemlcal 
process  carbon  dioxide  Is  described  Hydrogen  serves 
only  «.s  an  intermediate  product  used  for  producing 
peaking  power  or  for  fuel  synthesis.  The  system 
maximizes  the  use  ot  solar  energy  in  peak  period 
generation  and  minimizes  Its  use  In  electrical 
off-peak  loads  served  by  coal  or  nuc I ear  - genera ted 
energy.  The  on-  and  off-peak  prices  paid  by  the 
utility  per  kilowatt  hour  of  solar  energy  would  be 
adjusted  to  offset  losses  due  to  solar  displacement  of 
the  electrical  load. 


THERMODYNAMICS  OF  PRESSURE  PTATEAUS  IN  METAL- 
HYDROGEN  SYSTEMS,  by  P.  S.  Rodman. 

International  Journal  of  Hydrogen  Energy,  vol.  3, 
no.  U,  107ft,  P-  ‘♦31-WT* 
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Involved  in  the  storage  of  hydroge.i  via  metal  hydride* 
AUTH:  A'STRlCklAND  G PAA  A/ 1 8,  ooSI  avC-n  National 
L.boratory.  Upton.  N V I 

In  Alternative  energy  -ou'Ces;  Prgc«  ruing?,  of  the 
Miami  Internal  lona  I Conler*n«e.  Uit«i  6-aCb.  I la  . 
December  S-7.  1977.  Vo  lime  8 IA79-3»U»»  I3-44| 

Washington.  D C-.  Hcwiii'k*'"*  Publishing  Corp  1978. 
p 3699-3711.  Research  sponsored  oy  the  U S. 
Department  of  Energy. 

MADS  /-ENERGY  STORAGE /‘ENERGY  TECHNOLOGY/  HYDROGEN  fUCLS/* 
METAL  HYDRiOtS/* TECHNOlfCY  ASSESSMENT 
MINS:  / AUTGM0B1  US/  TRANSPCR  tAt  ION  ENERGY 

ABA:  d M 8. 

ABS:  the  storage  ot  hydrooen  fuel  *c*  metal  hyd»  ick  •»  Is 

discussed,  with  emphas.s  placed  on  experience  g->  >>ed 
from  life  based  hydrides,  the  production  of 
h , gr  i etc  - qua  1 1 t y Ttfe  alloys  and  their  behavior  rRirlng 
extended  cycling  arc  considered.  Vessel  strain 
resulting  from  volumetric  Changes  undergone  by 
hydndc-s  du>mg  cycling  is  also  analyzed.  Sa*»-tv 
factors,  cost-effective  heat  e«chang«  rs  for  hydride 
storage  systems,  and  methods  of  ennanemg  he.it 
transfer  In  the  hydride  bees  receive  attention  In 
addition,  the  design  of  hydride  storage  systems  for 
automobiles  Is  mentioned. 
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MAJS-  /"FUELS/ ‘HYDROGEN  t UELS/ • L IQU ID  HYOROGE N/ • PROPULSION 
MINS:  / t No l NL S/  HlSTORHS/  PROPELLANTS/  SPACE  PROGRAMS/ 
TECHNOLOGY  ASSESSMLNT 

ANN:  A historical  review  is  presented  on  the  research  .inJ 

development  of  liquid  hydrogen  for  use  as  a propulsion 
fuel  the  document  is  divided  ir.to  in r»«  parts  Part  I 
l 1945-19501:  Part  2 | I9u0 - l 9S7I : and  Part  3 
II9S7-I9S8I.  encompassing  eleven  topics.  Two 
appendixes  are  Included  Hydrogen  Technology  Through 
World  War  2:  and  Propulsion  Primer.  Performance 
Parameters  and  Units. 
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UTTl  Study  of  fuel  s>ittn.s  for  IH2  fueled  ci.bsomc 

transport  aircraft,  volume  I TtbF  final  Rcpor  t . 

Sep  1976  * Deo  1977 
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A6A : Author 

ABS.  Several  engine  concepts  e»amii»ed  to  cetermine  a 

pioferred  design  which  most  effectively  exploits  I”* 
characteristics  of  Hydrogen  fuel  in  a'rufli 
received  major  empfusis  Many  cai.didate  designs  of 
tank  structure  and  cryo<ienic  Insulation  systems  »ere 
evaluated  designs  of  all  major  elements  of  the 
aircraft  fuel  system  including  pumps  Imes  valves, 
regulators,  and  heat  e«changc-r*  received  attention 
Selected  designs  of  boos*  pumps  to  t>e  mounted  m the 

IMS  tank*.  and  of  a high  prassure  pimp  to  Da  mounted 
on  the  engine  sere  defined  * fine!  design  of 
LH2  -fuel  ed  transport  aircraft  was  established  »r,ich 
Incorporates  a preferred  design  of  fuel  system.  Tn*t 
aircraft  was  then  compar ed  with  a conventionally 
fueled  counterpart  designed  to  equivalent  technology 
standards . 
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Comparative  efficiencies  of  alternative  future 
automotive  pv.er  systems 
A/FE  HERMAN  G P 

c!I°nJn,erpr's*s-  ,nc  • »orh  avail  Nils 

Sap  HC  A22/MF  AO I veil. Ml I* 

In  NATO  Proc  of  the  4t„  intern  „„  . . 

v.i  ,■ 

Author 

An  analysis  of  the  overall  energy  efficiency  of  a 
small  12  ♦ 21  urban  vehicle  pomered  Dy  five  different 
po.«r  trams,  a I I with  similar  acceleration 
per f urmance  and  payload  capabilities  is  presented  The 
drive  trains  co«perod  are.  e 

nydrr.gen  * f uel  ed  - sp.ii  h ~ 1 gn  1 1 Ion  engine,  an  advanced 
gasoline  fueled  spur* - 1 gnl t ion  engine . diesel  «ngirc. 
a diesel /electric  hyb»ld.  and  a pure  electric  with  an 
advanced  motor /control ler  and  battery  The  test  weight 
of  each  venicle  Is  varied  so  that  differences  in  both 
power  system  weight  and  chassis  weight  propagat len  are 
reflected  Each  vehicle  is  mathemat  lea  I I y modeled  and 
driven  over  the  EPA  or tan  or  lying  cycle  so  that  Its 
road  load  energy  requirements  are  gw*rra t ed . I he 
energy  usage  of  eech  vehicle  is  then  traced  t hr<Xjgh 
Its  drive  train  and  fuel  processing  efficiencies  and 
measured  In  terms  of  raw  energv  in  the  ground 
Estimates  are  made  of  the  energy  used  in  the 
production  of  each  vehicle,  and  the  total  1 1 fa  cycle 
ene>  gy  consmpt  ion  is  calculated. 
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A hydrogen -po»vred  mass  transit  syst<» 

A/tfOOl£f.  R i 

Billings  Energy  Re sea r c n Corp  Pr jvc  Utah 
Avail  NT  IS  Sap.  HC  A 22/»f  AOt 

In  NATO  Proc  of  the  4th  Intern  S/«p  un  Automat iw. 

^..^ulsior.  Systems  Vo  I : p 768  773  Ibli  N7B  ,0370 


G.V. 

Hydrogen's  application  to  mess  transit  systems  *s 
considered  A 21  passenger  bu*  is  converted  to 
hydrogen  using  e engine  which  was  modified  for  high 
compression  operation  Becfcfirtr.q  and  n’trlc  o»i*h» 
pollution  format  ion  ate  controlled  b,  a water 
injection  technique-  Hydrogen  fuel  vtt-^ge  iir  t »e 
eaper I men t a I prototype  IS  accorp  l i sh.  <l  by  tv  rt :«l 
hydride  containers  using  an  iron- t • tanium  alloy  Cate 
are  presented  regaiding  equipment  conversion  and 
design,  energy  resource  utllitetion.  economics,  and 
safety. 
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In  NATO  Proc.  of  the  4th  Intern  Symp  on  Automotive 
Prooulelon  Systems.  VOl.  2 p 784-769  I SEE  N78-30370 
CONDUCTIVITY/  TIME  DEPENDENCE 
ABA:  Author 

ABS:  Oat  a were  col lecteo  while  refueling  a prototype 

hydrogen  bus  The  refutllnj  operation  more  severely 
limits  the  design  of  ire  vehicle  tan**.  than  rocs  me 
discharge  condition  since  trn  ,»eet  transfer  r>ost  t e 
acccvpl i sh» d in  a shorter  time  These  data  irdic.de 
that  JO  minutes  is  an  attainable  refueling  period.  A 
significant  fraction  1 40  percent  I of  the  refueling 
takes  place  without  heat  transfer  as  the  hydride 
Increases  in  temperature.  lh<6  crara<.  ter  ist  ic  cen  be 
enhanced  and  used  to  advantage  such  that  a fleet  basec 
on  an  hourly  quick  rerharge  has  a Io.it  operational 
cost.  Sorption  characteristics  and  thermal 
conductivity  for  the  reTI  hydride  used  in  the  vehicle 
ere  reported. 
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Presented  at  Chem.  Hydrogen  Energy  Systems  Contracts 
Rev..  Washington.  D.  C..  28  Nov.  1978 
FACTORS/  TRANSPORT  properties 

ABA.  DOE 

A8S ■ The  hydroqen/ch lor i r.«  er.ergy  storage  system  was 

considered  'or  large  scale  en*-cgy  st«>"aQe  In  fYt978 
work  Included  an  asscss'-ent  <>F  system  -.afety  and  cost 
Invest igat lens  oF  cell  performance  under  conditions 
etwvatcd  pressure  and  temperature,  detcrminat ion  of 
the  transport  properties  of  liaf  Ion  membranes  and 
electrochemical  engineering  studies.  Results  are 
summer i ion 
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Interaction  between  step  fuel  Injecto-s  on  cepotite 
walls  In  a Supersonic  combustor  mooe I 
A MCCllNTO’..  C R. 

National  Aeronautics  and  Space  Aom in i tt > at  ion  langlev 
Research  Center.  Kington,  va  AVAIL  Nils  SAr  hC 

AhA/Nf  *01 
Au  t nor 

Results  are  presented  from  an  experimental 
Investigation  of  Pcrorrvcllcular  hydrogen  fuel 
Injection  jr<j  combustion  from  oeposirg  walls  in  a 
(cramjet  Cc  bust  ur  model  using  a Icngftutllnwl  I y cl  tgad 
laterally  inline  step  inject  (cnliyuralnr  Ine 
•crfel  represents  a portion  of  th*  fl©„  in  th».  l.-.gley 
Integrated  modular  scram jet  engine  Cuhmvlor  -.coating 
at  a flight  Mach  number  of  7 arm  oce-at  mg  at  i 
ratio  cf  jet  pressure  to  free  stieam  a.nanc  pressure 
of  3.  the  injectors  preface  a bu'k  equivalence  rat,© 
of  unity  This  investigation  represents  part  of  j 
continuing  study  of  the  modular  engine  fuel  injCulure 
and  IS  specifically  oesigned  to  eliminate  th*  edver  • 
lateral  pressure  gradient  observed  et  tne  injutor 
location  in  e previous  test  Flo.  survey  contour,  et 
three  axial  locations,  ranging  from  pn*  tnir.l  of  the 
engine  combustor  length  to  tl.e  total  engine  rotOuMor 
W-ngth  are  used  to  detcrenne  miiing  efficiency  ..r  a 
fuel  dl str Itkit ion . wall  static  pressures  are  analyzed 
by  using  one  dimensional  theory  lo  determine  the 
comoust ion  efficiency  Results  sho.  e significant 
improvement  over  previous  injector  designs  tested  in 
this  duct  geometry. 


350 


l*'\  ‘-r  *4*  • • 


. 


AUTH 

COBP 


7PNI0186* » ISSUE  I f-AGE  27  CATEGORY  IS  BpT»: 
NASA  IP- IG45  77/00/00  41  PAGES  U’-rcASSI  f I f 0 

DCLUMINT 

Pflrn mo  trie  study  of  nsr.nt  performance  of  a vert  cally 
launched  hydrogen  fueled  single-stag  reusable 
t riinspor  t 
A BE  nt)f  B . J 0 

N.i'iutMl  Aeronaut  Its  an*  Spare  A ..m  I n . r t rat  I r - Langley 
Hi  *<''*rch  Center.  Marptrm,  fa  AvAll  Mis  SAJ*  r*C 

A03/WF  A01 

/•CllVBING  FLIGHT/- l AUfiCH  V t M 1C  1 1 S/ ' F aOMJl  h in  SYSUM 
Ff Bf ORVANCE/'POCKE I THRUST 

/ ASCIM/  GISIGN  ANALYSIS/  MVORO-.C*  ENGINES. 

I f.t’f  PI  NDE  NT  VARlAblES/  SPACECRAFT  RPOMlLSlON 
Auf  h»»r 

A rent  per  f o*-n  ance  chnrnc t er t « t .c s r;'C  sturtted  fi-r  a 
vert  tea  I • tahe-of f . horwonta  liimiin  i 
s • ng  le*  st  ago  to- orb  i t transport  veNc'e  pc.*'.rvd  t»y 
hydrogen  fuel  rochet  Hi  Id  a mint  urn  of  fiocd*  a ft 
dual  -posit  Iiyi  no/Fles  I He  analysts  ».is  «tth  by 
•ystemat teal ly  varying  two  lets  of  t*  ■ eit-  r, 
similarity  iMiafeters  l>ased  or.  tfie  PritulMvc  ..nd 
aerodynamic  characteristics  of  the  vehicle  and  try 
calculating  a trajectory  f*r  f jrr  Ion  cf  t*-e 

parameters . The  proouli  *oo  para"cte**s  rre  **c  initial 
t fir  ust  - we  l gnt  ratio,  engine  c<«-D>  nat  1 1 n ana  ten  t»o 
evpanston  ratios  of  tfte  dua  I -Pcs » t lor  *-och.-;  no.t'c 
1 no  aerodynamic  parameters  trr*  The  r;,tt«>  of  rti.''("C» 
area  to  initial  weight  and  the  rat  to  o*  r.t>  i«u» 
allowable  normal  force  to  Initial  *ci jnt . A 
first  order  analysis  was  carried  out  to  deter-me  the 
effect  on  the  perforr.urr  c*  tnc ’ua-.n.i  tne  ••ngino  risi 
penalty.  This  anaiysi".  indicates  that  tee 
configuration  with  the  lowest  initial  mass  for  a given 
payload  reauires  all  dual -posl  t ion  nc.-2'es  with 
Initial  e»pansion  ratio  of  50  ana  ■ f'nal  e"Cirs.on 
rat  I o of  150. 


THE  HYDROOEN/HYDRTDR  ENBROr  CONCEPT,  Yy  H.  Buchner. 
International  Journal  of  Hydrogen  Energy,  vol.  T, 
no.  U.  107ft,  p.385-^- 
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A status  report 
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Presented  at  12th  |nter*oc  Cnrrgy  Conversion  Eng 
Coni  Washington.  0.  C..  28  Aug  • 2 Sep  1977 
/•AlBCBAft  FUE  l S/ *1  NE  RGY  POLICY/* l IQUIG  HYDROGEN  -NAlA 
PBOGB/.WS/* SUBSONIC  AIRcBAFT/MBANSP'BT  AIRCRAFT 
/ AIRCRAFT  design/  AIRCRAFT  FULL  SVENS'  A|RP0R»S, 

COAL  GAS1EICATI0N/  CRTOGLN1C  FLUID  STORAGE 
Author 

Continued  subsonic  air  transport  design  studies 
Include  the  ortlon  for  a Mould  hydrogen  fuel  syst  — 
as  an  aircraft  *uet  conservation  measure.  Elements  o« 

this  option  discussed  include  |«t  economical 
production  of  hydrogen.  f2l  efficient  I 1 qu.  f >c  t ion  of 
hydrogen ; (3|  materials  f<v  long  serytet  life  |H?  *uel 
t.tr.hs.  1 4 1 Insulation  mate-ial*.  «Sl  l*«2  fyl  *.  rV,Ce 
and  mstal  lat  ions  at  major  air  termlnafs  11,1 
assessment  of  LM2  hayartis.  a no  171  tn,.  rnoirtrrlug 
definition  of  an  LH2  fuel  system  for  a I ary  sobs,  otic 
passfnoer  air  transport 
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^automobile  engines/  energy  storage/  hydrogen- based 

EMI  BUY 

The  m si  gn  ol  a to  iwcl  cryogenic  tank  lor  storing  the 
t I fiu  1 d hydrogen  uV  d In  an  aulo»i«'  'e  engine  Is 
described,  end  a cry.ge.ilc  storage  system  mh.cn  mould 
employ  adsorbent  m.Uert*ls  dt  Mould  nitrogen 
toiMxralbr.  s and  a.  derate  pressures  Is  proposed  Trr 
design  of  the  cyclonic  tank  a.  old  include  a *<T..I 
hyuiiik-  to  achieve  a .oss-free  storage  period  of  eight 
to  ten  days.  ..  prototype  tank  »Mh  a corpt.  te  pressure 
and  valvi  control  syst.n.  has  b-en  tested  lo«  pressure 
cryugen i c storage  laclMt.cs  -okinq  use  o such 
adsorbents  as  activated  charcoal  or  nickel-silicate 
co-pound*  are  also  mentioned  M rorenerat.ve  heat 
recovery  \%  Introduced  Into  tr*.*  • *'*l*'1*.  1 

cryoadsor bents  r,y  oiler  a -ore  efficient  -cans  of 
Storage  than  consent tonal  Maold  hydrogen  tanks. 


SELECTION  OF  STRUCTURAL  MATERIALS  FOR 
HYDROGEN  PIPELINES  AND  STORAGE  VESSELS. 
Anthony  W.  Thompson  and  I.  M.  Bernstein 

Internation  Journal  of  Hydrogen  Energv,  vol. 
2,  no.  2,  1977,  p.  163-173 

The  feasibility,  both  of  using  present  transmi ssion 
lines,  and  of  developing  new  resistant  line  pipe  and 
pressure  vessel  steels,  is  explored. 


» 


77N^S45B**  ISSUE  lb  PAGE  J1J7  CATEGORY  34 

Rf*T»  NASA  C«  ?«r«.  BERT  Ut  S3  - V>001  C*T«  NASI  10969 

77/tiG/00  l?4  PAGES  UI.C  LASSIE  ICO  DOCUVENT 

UTTL:  Devel<4>mwnt  and  validation  of  Purged  thermal 

prrtection  system*,  for  1 1 Quid  hydrogen  i^i  tanks  of 
hype  -son  l c veh  tele. 

AUTM  A/mC.INCCOO  R 0 . t COlT.  d.  Z 

COUP:  Bell  Aerospace  Co..  Buffalo.  N.  Y . tiftle  (Arthur 
0.1.  Inc  . ta«t.«  O 10.  buss  AVI  II.  MIS  SAP  w 
A06/«f  AOI 

■fashing  I on  NASA  Prepared  In  CooOerat ion  elth  Arthur 
0.  Little.  &'>«4a  ia«e.  l.Uj 

•AJS:  /•full  T Af  - S/  • t I0*JI  b H<Wi0GEV  REUSABLE  n£  AT  SMltinisG 

/* THE RtAAL  IMIIECTlOfl 

MINS:  / CRYOGENIC  FLUID  MORiCC/  HYPERSONIC  rilGMT/ 
MULTILAYER  iNSULATloN/  Inf  fit A l CYCLING  TESTS 

ABI:  Author 

APS:  Ai.  ctiaxaB'cal . Ii<ri*e>ght.  safe,  efficient,  re  liable, 

anc  reusable  Insulation  system  .as  ck-vt- toped  fo» 
hypersonic  cruise  vehicle  hydrogen  fuel  tank*  ».  suite 
indicate  that  , a m ir-  -.cn  purg-c.  I*y,-rrj  myulAt  un 
tyslva  vim  rvnrxn.  «l»l.  clcse.i-rt.il  msulatior  .*  . t 
to  th«  cr  yo</-nlc  tank  aid  a h »uh  Vary  ICO  ffin  ai_j  j 
f I brut  s insulation  - uinunainy  it.  is  potentially  an 
attractive  solution  to  the  insulation  pr.aira  fer  try 
Pustulate  : fry  pei  so..  «c  flignt  the  average  unit  .e  i gnt 
of  the  puiged  Insulation  system  • Including  insulation 
condensate  and  fuel  ta.il  off>  is  6 31  kg/sg  mil  jg 
psf  I Limited  cyclic  tests  Of  large  spec  • »*  ns  Of 
closed  cell  po  i yo  ot  hat  - y I <mtor  foe"  indicate  it  v 1 1 
MljhMand  the  e>|.e^ted  thermal  cycle 


TK 

2°96 

.155 

1977 

V,l 


* nfcersociety  T^tertjy  Conversion  Fnaineerincr 
Cancrenae,  12th,  Uashirwtcn,  1977. 
Proaecdinns  ...cl977 

Dmily  of  Hydrogen  Storage  Al- 
loys Based  on  the  System  Nkkct-Mischmetal- 

Cakium.  G.  D.  Sandrotk.  International  Nickel 

Co.,  Sutfem.  N.Y 

77»M4«  — A Hvdr  Ken  Halogen  Storage  System 
for  Hecfric  l nitty  Applications.  A Beautre.e  R. 

S.  Veo,  S.  Srtmvasan.  Brookhjven  .Var.-ona/  Ijh  , 
Upton.  N.Y.;  J.  Mrilroy.  General  flectnc  Co.; 

Hart,  fnerjzy  Dewltipment  Assoc.  9%9 


i 


35? 


ORIGINAL  PAGE  1> 
OF  POOH  QUALITY 


1 


,.-Sul  ,3  eACf  C*Tf  &ORT  5 «PT»; 

:«••  »■*  3=0  NO!  t -7  3!)  ISDN  2-7170  04..S-6  77,  OC/OO 

37  SAf-FS  UNClASStrUD  DOCUNCNT  .lh|,|tl- 

UTTL  Alternate-fueled  transport  «.rcra»t  pc*s*bl 1 1 1 .e, 

r^ssssr^ws*,  —«-/  ««• 

PI  AWING 

«t; 

' 

si.rsr«:. 

ICH4  .itn  LH? : IS  * the  ft-sty-  r<  * > 3 111*1, 

luclrn  rcraft.  ami  I6l  a ^"'r»  °#  „VT 
cryogen leal  I v fueled  urcgrairs.  are  neaatd. 


I i*  DlckhUili  tdnard  M» 

,,.y  lie  hydros  m *•  it  er*-  y ««««•» 


1 - 1*3  7 ( C Jf*l  « I 

. |J  :■  »..l  .film 

5 STORAGE  OF  HYDROGEN  51 

Introduction 

Storage  <*f  Gaseous  Hydrogen 
t’ndrrg  round  Storage* 

I’lpcliec  StoraRf 
Storage  of  Liquid  Hydrogen 

rr 

Liquefaction  for  Storage 
Storage  in  the  Form  of  Metal  Hydrides 

Storage  in  Chemical  Compounds  r*l 

References 


IP  Dlckouiii  fc<l»ar<1  21  ■ 

3»»0  the  liydroven  energy  •c*»m»«y 


.OS  ...IS7  7.  (Card  2 

r.  IHS1  RIW  TH>N  OF  m DKoGKN  «4 

Distribution  in  Gaseous  Forms  SI 

Distribution  in  Uquid  Form  HI 

Distribution  in  Metal  Hydride  Form  «y 

Sun. man  in 

Reformers  70 

*.»  ENERGY  CARRim.  DtSTRinCTION.  AND  ST<  It  AC  It 

ALTERNATIVES  TO  HYDROGEN  J?1 

Energy  Carrier  |;| 

Energy  Distribution  124 

Energy  St n race  127 

Hefermces  ];« 


STRUCTURAL  MATERIALS  USE  IN  A MYDROCEN  EXERCY 
ECONOMY 

Anthony  W.  Thompson 

International  Journal  of  Hydrogen  Energy 
Vol.  2,  no.  3 
pp. 299-307. 


^^VlUliK  OK  IR0N  titanium  hdride  test  beds 

LONG-TERM  EFFECTS,  RATE  STUDIES  AND  MODELING 
*•  Strickland,  J.  Milau  and  W-S.  Yu 
International  Journal  of  Hydrogen  Energy 
Vol.  2,  no.  3,  1977, 
p.  309-327. 


353 


■ ■*,  


INTERSTITIAL  COMPOUNDS. 

L.H.  Bennett,  et  at. 

Physics  Today,  v.30,  no. 9,  Sept. 1977,  p.3*»-*»1, 

Two  applications  of  mteislitUI  compounds 

»«  mhwf.il  m the  design  of  dvs  lo.kl.ft  truck. 

(toveioprO  by  the  US  Army  at  tort  bolvov.  Va 
Oarbato  catalysts  are  appropriate  lor  its 
hyiko^n  powered  k«el  celts,  and  metal 
hy.ki  krs  lor  hyikogen  storage  may  eventually 
supplant  the  presswe  tanks  shown  lee.  to 
yiokl  a factor  of  three  m volume  reduction  and 
some  weight  savings  as  well  ' 


7?N2lfa?0«  JSSUC  12  PAGE  >615  CATCGOR*  44  ^ 

7n/O.J/OC  3 VOIS  tj  PAGES  UNCLA ail  FltO  DCCLUP  NT 

Physical  mct.illurgv  ol  feTl-hydruK  ana  ’ts  befta.  i.  r 
In  a fiydroijm  storage  c»4ttaln««* 

A/P  ICH . M A.;  B/NtN/ll.  M 

Aornf or*chor«jsanl»'tt-' . »l..e1tch  (Most  Gernanyi. 

Inst  four  fostkoei-perli.rschunQ- l AVAIL  NT1S  SAP 
HC  A‘i"  Wf  AOl 

In  M i .sir  i Unlv.  1st  *"rld  Hydrogen  Energy  Conf  . PtvC.  . 
Vo  I 2 13  p I StC  N7/  -2IS91  I 2 44  I 

/•MVOWOGEN  bAstO  ENt  Uf.r/ ' IPO’.  COAIPOUNC G/ ’ UE  T Al  LUsuV  '• 
STf  IIA-.t  T AM'S/ ’ I I TAf.JUU 

/ CtSIUe  l.<  ABOUNDS  cOMf  NTPATICN  I COMPOS!  T ION  1/ 

KE  I Al  IOGPAH"/  SPEC  1 f 1C  MEAT/  » RAY  0 1 r f S AC  T ION 
Author 

fell  '-ample*,  were  prepared  and  char  *c  t**r  . 7r>a  ly 

mot .« I lograpfiy  . *-ray  ill  1 1 1 act  ton  . icutron  flillra  turn 

and  s|HfCtl*c  neat  *.  .i  .urr'iiiti  The  conditions  tor  tre 

proseiuc  ot  the  orthjrod  CsC’  structure  at  roc* 

temp.  i ature  were  Invest  Igat  J.  this  material  was  uwC 

to  si  tidy  tell  nyCPirtcs  especially  the  structure 

phase  tiansiticn.  ana  IN'  hrst  or  reac  t * on  as  a 

Ion*  t Ion  of  the  hy.lrog*  n concent  rat  ion  ?r«*  f oT  I 

teats'- tit  eas  usun  to  build  «.-«i  operate  a small 

hy«jr-'>r|cn  stwagr*  Container  as  an  alt.  motive  TO  high 

pressure  hyitofi  n ij-.s  i.ifttjiiH' s. 


® Eleetrocheaical  Society. 

5pL  * Ef«ded  abstracts.. .cl977.  (Card  2) 

* ; trolytle.  Organic  and  Biological  Electro- 

t „ v 8nd  Physical  Electrochemistry 

V*T7-1  Divisions. 

Hxtel  Prodtctum  for  the  Stability  of  Ternary  ratal: ic 
%vklBi 

A.  R.  Kikuu,  «.  H.  J.  fkrectv*#.  and  H.  H.  van  M....  *21 

Hydroour.  Storanr  by  t.iNi, : raklawtal*  aid  knl  IcaLiora 

T.  B.  Flanagan  aisl  S.  Tanaka 92S 

Ataoertior  of  Hystnxm  by  the  InUtwu’hn  Htiis  aril 
Lalliec  j an!  a correlation  of  Oil  vtiuwis  arsJ 
tksaorjrf  icr.  treasures 

D.  M.  Gruen.  X.  H.  Mnfelachn.  at*l  I.  a»ft *27 


77N2U.OO*  ISSUE  12  I AGE  1613  CATCGORv  44 
UTU-  A 0rarm°°  J V°tS  ??  ^i&tS  U*CIASS1»U0  OOCUKNT 

i/lr*  8alr9r  4VSI'’*  W"°»,n1  "ydruyrn  storage^ 

AUTM.  A/TISON.  R a : B BICDf  RMAf.  N P 

' ORP:  Institute  ot  Gas  T«  Chrv.  logy  . (Mcjco  III 
AVAIl  Nils  SAP  nc  AV./W  -Ol 

^ c~'  — • 

£ i*a~"mrnmumv 

“INS:  / ENTM.V  CONVERSION/  M*|  ROGE N fJCIS/  H'NtPOkfB 

UIXII2AIICN  BiNOPoaceiu  geniraiS*s 

ABA:  Author 

*8S  S*“n  ^ ‘“•‘■•O*  to  .ntetrete  tr.. 

p.  alien  ol  the  kii-o  erergy  conversion  systems 
°c  oat  ions  m wti.u  aval  lability  and  load 
rsoutrements  -ppee  ••  feasible.  In  sc*  ray, 

Sl0r;*'W  f°r  ,r,,'r‘■w*,  lo*t*p  •*  Prefer  apt*  to 
hydrooen.  Nonopt  Iwir.  , costs  for  puw..r  , 

tOO  head  O—  try  farm  discussed  fn  this  cr  ,,rt 
range  of  2>  Cents  to  S7  cent  s/k'.-hr . Opn.^ed  coi^ 
ar«  anticipated,  however,  to  pe  «s  lew  as  10 
cents/hwnr  w 


3S*» 


i 


World  Hydrogen  Biorgy  Conference,  1st,  Miami 
Beach,  1976. 

Conference  proceedings:  1st  Vbrld  Hydro- 
gel Ehergy  Conference,  1-3  March  1976,  Miami 
Deach,  Florida;  presented  by  International 
Association  for  Hydrogen  Energy , Clean 
Bergy  Research  Institute,  University  of 
Miami  / sponsored  by:  Ehergy  Research  and 
Development  Adfcdnistraticn,  the  School  of 

THERMODYNAMIC  ANALYSIS  OF  ALTERNATE  ENERGY 
CARRIERS,  HYDROGEN  AND  CHEMICAL  HEAT  FIFES 
K.E.  Cox,  R.H.  Carty,  W.L.  Conger,  M . A . Soliman, 
J.E.  Funk,  University  of  New  Mexico,  Albuquerque, 
New  Mexico  U.S.A. 

THE  INTEGRATION  OF  DISTILLATE  OIL/HYDROGEN  FUELED 
FUEL  CELLS  INTO  THE  NATIONAL  ENERGY  SYSTEM* 

C.  Braun,  E. A . Cherniavsky,  F.J.  Salzano,  Brookha 
National  Laboratory,  Department  oT  Applied  Scienc 
Upton,  New  York  U.S.A. 


TP 

360 

.W67 

1976 

V-.X 


,CSUE  12  ' aCf  l6tS  CATE«.ORv  *4 

Vi  aiVoo  3 VOL  S 9 PM.tS  INC  ASSIMfD  OOCWVtNl 

UTTL:  Hydrogen  vehicular  »u*l  *«<-»»?  O * slop  -..  or 

splitting  eye  >e 

A PUOMAN.  PS  . . It  .» 

— utc’-.t;  s ~ ’ 

Miami  Untv.  1»t  M'-r  ><1  Myd'ogm  l"*r«V  t«-n»  rroc  • 

/°£HC»»9S^!gE/NMVD»«€W  FUClS.'  <*>'OR  VtMICtES/* 

«Sa3l  REACTIONS/  UOUIO  HcOROCEN/  SMIllll^ 
tmipmochemistry 

Hydrogen  vehicular  re.uHIr,  U 

as  s t ml  I c to  present  day  hydrogen  r,lu*Hng  Ho-m.*r  . 
for  hydrogen  produced  •"  • I hermoch*- . ca  I 
splitting  eye  le . • unique  refueling  cyet*  V*'  ® 

Bather  man  storing  hydrogen.  other  product*  o» 

,iW  splitting  eyrf  *"?  ^drogsn  #u.l  •• 

p r p ' 1 ml  nyr  y COOS  WV  < at  1 OOS  Of  lh*  C®"t>a  * * *n 
Vantages  Vo  disadvantages  o.  such  a nydrogmn 
refueling  system  r*  presented 


AUTH 

CCBP 


vajS 

MINS 

ABA  : 
ABS: 


OCEAN  THERMAL  ENERGY  DELIVERY  SYSTEMS  BASED  ON 
CHEMICAL  ENERGY  CARRIERS 

A.  Konopka,  A.  Talib,  N.  Biederman,  B.  Yudow, 
Institute  of  Gas  Technology,  Chicago,  Illinois  U 

U ENERGY  CABLE 

0.  Voth,  J.  Hord,  U.S.  Department  of  Commerce, 
National  Bureau  of  Standards,  Boulder,  Colorado  U 


77N21613*  ISSUE  12  PAGE  1615  CATEGORY  44 
76/03/00  3 VOLS  IS  PAGES  UNCLASSIMED  DOCUMENT 

UTTl:  Technical  and  *»nv  Iron-fnt  a I asoects  of  underground 
hydrogen  storage 
AUTH:  A/MAITERS.  A.  B. 

CORP:  Southern  California  Ga*v  Co.,  los  Angeles. 

AVAIL  NT  IS  SAP  HC  A‘Jri/Mf  AM 

In  Miami  Unlv.  1st  Wnr Id  Hydrogen  Energy  Conf.  ProC.. 
Vo I . 2 IS  p I SEE  N77-2I591  12  44  1 
MAJS:  /‘OtWANO  I ECONOMICS  I/* ENVIRONMENT  EFFECTS/* 

HYDROGEN  BASED  ENERGY/ • UNDERGROUND  STORAGE 
MINS:  / ENERGY  CONSUMPTION/  ENERGY  CONVERSION/  ENVIRONMENTAL 
SURVEYS/  NUCLEAR  POmER  PLANTS 
ABA:  B.B 

ABS:  Underground  storage  of  hydrogen  is  discussed  as  the 

uost  feasible  method  of  matching  hydrogen  production 
sources  to  variable  consumer  defends.  En* Ironmentat 
impact  of  underground  storage  •*  also  presented. 


35*5 


TP  World  Hydrogen  Qtorgy  Oonfcrencu,  1st,  Miami 
360  Doach,  1976. 

.W67  Oonferonoe  proaeedings,..1976.  (Card  2) 

1976  Coral  Gables,  Fla.  * University  of  Miami, 

3 1976. 

v*  3 v.  : ill.  ; 26  an. 

A WIND  ENERGY  SYSTEM  UTILIZING  HIGH  PRESSURE 
ELECTROLYSIS  AS  A STORAGE  MECHANISM 
H.  J.  Allison,  School  of  Electrical  Engineering, 
Oklahoma  State  University,  Stillwater,  Oklahoma 

A NEW  STORAGE  HYDROGEN  ELECTRODE* 

J.  Sarradin,  G.  Bronoel,  M.  Bonnemay,  A.  Perchero 
L.  Schlapbach,  J.C.  Achard,  Laboratoire  d'Electro 
du  C.N.R.S  , Bellevue,  France 

A STUDY  OF  THE  EFFICIENCY  OF  HYDROGEN  LIQUEFACTIO 
C.R.  Baker,  R.L.  Shaner,  Union  Carbide  Corporatio 
Linde  Division,  Tonawanda,  New  York  U.S.A. 

A SYSTEM  CONSIDERATION  OF  THE  CRYOGENIC  STORAGE 
TANK  FOR  LIQUID  HYDROGEN  FUELED  VEHICLES  AND  THE 
RESULTING  TANK  CONCEPT  FOR  A PASSENGER  CAR 
W.  Peschka,  C.  Carpetis,  DFVLR-Institute  for  Ener 
Conversion,  Stuttgart,  Federal  Republic  of  German 

TECHNICAL  AND  ENVIRONMENTAL  ASPECTS  OF  UNDERGROUA 
HYDROGEN  STORAGE 

A.B.  Walters,  Southern  California  Gas  Company, 

Los  Angeles,  California  U.S.A. 


77A33378*  ISSUE  14  PACE  2337  CATEGORY  31 
76/00/00  21  PAGES  UNCLASSIFIED  DOCUMENT 

UTTL:  A system  consideration  of  the  cryogenic  storage  tans 
for  liquid  hydrogen  fueled  vehicles  and  the  resulting 
tank  concept  for  a passenger  car 
AUTM:  A/ PESCHKA . W. : B/CARPEtlS.  C.  PAA  B/IOeutSChe 

Forschungs-  und  versgensansta It  fuer  luft-  und 
Raunl.hr  : . Inst  I tut  fuer  Energieeandlung  und 
EleMrtsche  AntrleUe.  Stuttgart.  Nest  Germany  I 
In;  Morld  Hydrogen  Energy  Conference.  1st.  Miami 
Beacn.  Fla..  March  1-3.  1976.  Proceedings.  Volume  3 
(A77-33326  14-44)  Coral  Gaoles.  Fla..  University  of 

Miami;  Ne»  York.  Pergamon  Press.  1976.  p.  JB  43  to 
2B-63. 

MAdS:  /‘AUTOMOBILES/ -CRYOGENIC  FlUIO  STORAr!  IN  ,0|tS 

/‘LIOUID  HYDROGEN/'  STOP  AGE  TAN«S 
MINS:  / ENERGY  TECHNOLOGY/  PERFORMANCE  TEST.,  IkulOfYPtS/ 
SYSTEMS  ENGINEERING/  I PANSPORT  A T ION  t *.l  RGY 
ABA:  M.L. 

ABS:  A cryogenic  liquid  hydrogen  fuel  tank  designed  v.-t 

automohilcs  uhich  use  hydrogen  for  fuel.  I «.  <1.  ,c , ined 
Consideration  is  given  *0  liquid  hydrogen  as  an 
alternative  fuel,  liquid  hydrogen  stoaqc  In  a 
vehicle,  and  fuel  processing.  Pe*  tcim.mce  dal.i  and 
test  results  Involving  a compact  cryogenic  fuel  tank 
are  provided. 


TJ 

810 

.S48 

1976 

v,8 


Storage,  water  heater,  data  anirmnicaticn, 
education  : joint  conference,  Anerican 
Section,  International  Solar  Energy  So- 
ciety and  Solar  Energy  Societv  of  Canada, 
inc.,  August  15-20,  1976,  WWpog  / editor 
K.  W.  finer.  — Cape  Canaveral,  Pla.  : Arori- 
ean  Section  of  tie  International  Solar 
Energy  Society,  cl 9 76. 

x,  371  p.  j ill.  ; 28  an.  — (Sharing 
the  sen  j v.  8) 

(Continued  on  card  2) 


AN  ASSESSMENT  OF  HYDROGEN  AS  A MEANS 
TO  STORE  SOLAR  ENERGY 


35b 


TP  World  Hydrogen  Enerqy  Conference,  1st,  Mianri 
360  Beach,  1976. 

,W67  Conference  proceedings!  1st  VJhrld  Hydro- 

1976  gen  Biergy  Conference,  1-3  March  1976,  Miantl 
V.  2-  Beach,  Florida;  presented  bv  Inherent  Inrvtl 

’AL  HYDRIDE  STORAGE  (Session  eB) 

TITANIUM  ALLOY  HYDRIDES:  THEIR  PROPERTIES  AND 
APPLICATIONS 

J.J.  Reilly,  J.R.  Johnson,  Brookhaven  National 
Laboratory,  Upton,  New  York  U.S.A. 

PHYSICAL  METALLURGY  OF  FeTi-HYDRIDE  AND  ITS 
BEHAVIOUR  IN  A HYDROGEN  STORAGE  CONTAINER 
M.A.  Pick,  H.  Wenzl,  Instltut  fur  Festkorperforsc 
517  Julich,  West  Germany 


77H2I617*  ISSUE  12  PACE  >6*5  CATEGORY  44  \ 

76/03/00  3 VO'.S  10  PAGES  UNCLASSIFIED  DOCUMENT'4 

UTTL:  M,th  1(N  of  on  bonril  gfnrr, tion  of  hydrogen  for 
vehicular 

AUTH  A/UILMAN.  A Z B/VAI.VORST  W 0. 

COUP:  California  Unlv..  ins  Argetes  CSS  (School  of 

Eng  i peering  ar>o  Applied  Science  ) AVAIL  NT  IS  SAP 
HC  A99/MF  A 01 

In  Miami  Unlv.  1*1  *or Ifl  Myorooen  Energy  Conf . Proc 
Vo  I . 2 10  D I SEE  N77-2I591  12  44  1 

VAJS:  / ‘CCA'BUS  T ION  ErHCJENCv/'ENEBSV  SOURCE  S/'HYOROGCn 
EUE IS/ 'MOTOR  VEHICLES 

«!NS:  / AUTOMOBILES/  HYD°0GEb  BASED  ENERGY/  UOUIO  MyQPOGEN/ 

METAL  hvdRIOES 
ABA:  Author 

ABS  Pn««lt>1e  a 1 terna  1 1 ve  irnins  o*  n 1 r<-  rnr  nf  hyrlrnom 
both  for  use  as  the  sole  or  r-njc.i  fuel  . .mu  as  a 
«-ur4> l etnent ary  fuel  for  « nhanefnent  o»  the  c"l>ki.tlan 
behavior  is  reviewed  Clemlcal  ttor.i-  c r-ean.  which  may 
prove  mere  attractive  than  mrtal  hydride*  or. 
presented 


THE  BEHAVIOR  OF  IRON  TITANIUM  HYDRIDE  TEST  BEDS: 
LONG-TERM  EFFECTS,  HEAT  TRANSFER  AND  MODELING 
G.  Strickland,  J.  Mllau,  W.S.  Yu,  Brookhaven 
National  Laboratory,  Upton,  New  York  U.S.A. 

A THERMODYNAMIC  ANALYSIS  OF  HYCSCS,  A HYDROGEN 
CONVERSION  AND  STORAGE  SYSTEM 

D.M.  Gruen,  P.  Schreiner,  I.  Sheft,  Chemistry  Dl’ 
Argonne  National  Laboratory,  Argonne,  Illinois  I 

HYDROGEN  STORAGE  VIA  IRON-TITANIUM:  ENGINEERING 
DESIGN  AND  ANALYSIS* 

A.  Beaufrere,  F.J.  Salzano,  R.J.  Isler,  W.S.  Yu, 
Brookhaven  National  Laboratory,  Department  of  Api 
Science,  Upton,  New  York  U.S.A. 


««  •••»  cccom  .. 

six:  iXEiirsrZ  ~ 

fa!;  7?  j™  u'"’ 

In  Ml  am  i Un  I v f I r » t ■ « ,r  I n u 

Prcc.  Vo  I 3 ii  , ’ a Hydrngrn  Energy  Conf 

/ * Au  TOAICB I L E F UC  t S • F Nf  prv  7In?i'6?6  ,?‘441 

MINC  My°0,tjCS/  HvOBOGE N fUEl  %/•  THEPMC ’ svir  J4N*S/* 
"IHS:  / fUf  | SrSIIps/  »M|C  PPOPtBTUS 

ssr*”'  -•  "-SS/ Tstz&isi 


ABA 

*BS 


Automotive  hydride  tana*  must 

pre'  sure  vessels  and  beat  e.'J.'  *s  both 

tranter  prrpertie.  ,r,  ’ ’•  Hydride  heat 

data  and  results  fr,,*  theoret  r*?  ?',n°  t,oat  •■'Charge 
Phot.. type  tnstlno  0Tsr,t<?onoT  n '”,  0"t,On* 
d l rer  1 1 (.ni  ,or  future  ic  t Dr°'r'«*hq  design,  and 

which  -void  ^anv  nee  ^“rT  T-Oul.r 

difficulties  are  a.aly..^  *'y  »nccont.Pfd 


357 


World  Hydrogen  Energy  Conference,  1st.  Miami 
Deach,  1976. 

Conference  proceedings...  19 76.  (Card  2) 
Coral  Gables,  Fla.  t University  of  Miami, 

1976. 

ERIALS  ASPECTS  (Session  9B) 

A SIMPLE  APPROACH  TO  METAL  HYDRIDE  ALLOY 
OPTIMIZATION 

D.D.  Lawson,  C.G.  Miller,  R.E.  Landel,  Jet 
Propulsion  Laboratory,  Pasadena,  California  U.S. 

HYDROGEN  TRANSPORT  AND  EMBRITTLEMENT  IN  STRUCTURA 
METALS* 

M.R.  Louthan,  Jr.,  G.R.  Caskey,  Jr.,  Savannah  Riv 
Laboratory,  E.I.  du  Pont  de  Nemours  & Company, 
Aiken,  South  Carolina  U.S. A. 

POTENTIAL  STRUCTURAL  MATERIAL  PROBLEMS  IN  A HYDRO 
ENERGY  SYSTEM 

H.R.  Gray,  H.G.  Nelson,  R.E.  Johnson,  W.B.  McPher 
F.S.  Howard,  J.H.  Swisher,  NASA  Lewis  Research  Ce 
Cleveland,  Ohio  '•  U.S. A. 

STATUS  OP  ERDA  PROGRAM  ON  HYDROGEN  COMPATIBILITY 
STRUCTURAL  MATERIALS  FOR  PRESSURE  VESSELS  AND  PII 
J.H.  Swisher,  A.J.  West,  S.L.  Robinson,  Sandla 
aboratories,  Livermore,  California  U.S. A. 

SELECTION  OF  STRUCTURAL  MATERIALS  FOR  HYDROGEN 
PIPELINES  AND  STORAGE  VESSELS 

A.W.  Thompson,  I.M.  Bernstein,  Science  Center, 

n.  . i..  T l . _ . l #w*  . * ^ • 


360 
.W67 
1976 
V.  JL, 


77419073  ISSUE  6 PACE  867  CATEGORY  44  76/00/00 

II  PACES  UNCLASSIflEO  DOCUMENT 
UTTL:  On  Inc  storage  of  solhyctrogen 
4UTH : A/ABDELAAl.  M.  K . ; 8/  NAZMY . M.  Y.  PAA 

8/|  Un  I vers  I ty  of  PetfCli-u*  »nd  Minerals.  Onahran. 

Saudi  Arabia) 

In.  Mel totechnique  and  dew# I opment ; Proceedings  of  tre 
International  Conference.  Ohahran.  Saudi  Arabia. 
November  2-6.  1975  Volume  I.  IA77-I9043  06-44) 
Cambridge.  Mass..  Development  Analysis  Associates. 


Inc. . 1976.  p.  418  42H 

M4JS  /‘ENERGY  STORAGE /’MVbROGENBAStO  E NERGY/ • Sot Ah  I'dRGV 
CONVERSION 

M|NS  / AMMONIA/  fUEL  CEILS/  LIOUlD  HYOROGttJ/  PETAL  HYDRIDES 

ABA:  B J. 

ABS:  The  two  main  i.ethods  of  storif*g  hydrogen  pr.Oui.il  by 

solar  energy  are  o.anin.d:  at  »'on  i a stdaije  ail  •-  tal 
hyanoe  storage.  In  tht  latter  piece*'..  metal  l . .i  <Ue» 
Such  as  magnesium  or  i r on- 1 1 t»n  lu«  nydride  .»>  c 
decomposed  releasing  absorbed  hyd>  og«-n  while  lb., 
metal  can  be  reused  In  a closed  cycle  Attention  is 
also  given  to  the  use  of  liquid  hydrogen  for  ovrtia* 
transportation  and  to  me  use  of  hydrogen  In  fuel 
cells. 


77A13539  ISSUE  3 PACE  322  CATEGORY  25  76/10/20 

4 PACES  UNClASSiriEO  DOCUMENT 
UTTL:  A new  hydrogen  storage  electrode 

AUTH:  A/BRONOEL.  G;  B/SARRAOIN.  J.:  C/BONnEUAY . At  . 

O/PERCMERON.  A.;  E/ACMARO.  J.  C..  f/SCMLAPB-CH.  L. 
PAA:  C/ICNRS.  Laboratolre  d * E lec t ro ly se . Ueudon . 


A 3 A 
ABS: 


0 » j . 


seutf  Cl  I 


*®rr*s  Rares.  Meudon.  Hduts-dc  t.  m.  t,„ 

of  Hvdro°**‘ £ ,t,c* 


<Vs 

».  Oct. 


I Author | 

This  Paper  Presents  e«per Imcnta I evidence  that  It  i» 
possible  to  use  a cathodic  charge  lo  store  b.diojcn  on 
i cupooncs  such  as  LaNi5  Using  a a'laliiK  nd-ui  mGH 
5NI  in  an  unpressur  l ,ed  system  at  20  t.  the 
capacity  was  found  to  be  aspioilritai,  j30  i.;i  a 

' - M ,<jl  L*Ni5l  CnparllM  Of  tr. alt-,  ltd  IM 

sol  id-gas  isotherms  Indicated  that  tr»*  hydrogen  .* 
held  In  a nonequilibrium  state.  The  influence  of 
tenptrature.  sloich Ion etry  an-l  s.  bs I i •. ut  i on  in  If.e 
laNiS  on  the  capacity  are  presented 
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Hydrogen  as  a reRlacement  for  fosslle  hytlr ocart«m$ 
offers  exce  1 1 ent  possibilities  If  an  overall  hydrogen 
economy  is  to  be  Int rocl' cod  This  seconds 
f iindaim-nt  a I ly  on  the  ffevelcpment  of  -rcmueic 
production  processes  based  on  thermal  or 
t liermon  I ec  f r 1 ca  I water  pllttlnq  using  nuc  I '■  ,r  or 
solar  heat,  within  this  frame,  the  u<e  of  Mould 
hydrogen  as  an  alternate  fuel  will  li->  feas.b'o 
Although  a number  of  Mould  hydrogen  fueled  car*.  »»r# 
successfully  operated,  more  detailed  Investigation  of 
the  cryogenic  system  on  board  a vehicle  >s  n-r  c .ary. 
S<-me  essential  parameters  are  cc-ns  td<  red  >n  "ii"  to 
optimize  the  cryogenic  system  A compart  Cry.ornic 
fuel  tanh  for  a liquid  hydrogen  ro»fM  vehicle 
Integrated  to  a unit  with  the  fur  I processing  system 
Is  described.  Performance  data  and  tost  results  are 
g I yen 
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ABS:  The  paper  presents  a brief  overview  of  some  of  tn* 

more  recent  work  ton  hydrogen  storage  media  and  a 
rudimentary  comparison  of  these  storage  methods  in 
addition  to  the  vehicle  weight  comparisons,  a 
comparison  of  overall  fuel  utlltzatto..  efficiencies 
for  the  var lous  storage  concepts  Is  maae  The  net 
efficiencies  are  compared  for  the  conversion  of  coal 
or  nuclear  fuel  to  a transpor table  fuel,  transmission 
of  the  fuel  to  the  vehicle,  and  the  net  work  performed 
by  the  vehicle  on  the  road.  Factors  Influencing  the 
near-term  potential  of  hydrogen - fue led  hignway 
vehicles,  especially  In  relation  to  electric  ventcles. 
are  identified.  It  Is  shown  tnat  hydrogen - fue I ed 
vehicles  will  not  be  conpetttlve  with  electric 
vehicles  until  large-scale  hydrogen  production 
facilities  are  developed. 
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Hydriding  alloys  based  on  the  1 nl  c > m>.  *.  a 1 lie  cuxpuund 
Fell  have  potential  For  the  safe  and  convenient 
storage  of  hydrogen,  both  for  mobile  and  stationary 
applications  Optimum  technical  and  economic  ws«-  «>• 
these  alloys  requires  an  understand! ng  of  the  phys.ee I 
metallurgy  of  the  system  erd  Its  relation  to  the 
hydriding  behavior.  This  paper  provides  an 
Introduction  to  some  of  the  met a I I urg iCa I factors  that 
affect  hydrlomg  behavior  In  FeTi  ana  related  alloys. 
Properties  Considered  are  hydrogen  storage  capacity, 
activation,  decrepi  tat  ion  (particle  s*iu  br-.-akno-vn  1 
ana  hyarlae  stability  I dl ssoc iat ion  pressure* 
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HYDROGEN  - TRANSMISSION  AND  SAFETY 


IS  HYDROGEN  A SAFE  FUEL? 

J.  Hord 

International  Journal  of  Hydrogen  Energy, 

Vol.  3,  No.  2,  1978,  p.  157-176. 

\hvlract  the  valet)  aspect*  of  hvdrnfcn  arc  uwnulinlly  c*  unified  and  vomparcd  «ilh  ihov  "f  mc:h.> 
|inc  phv.iv ,ii  .mJ  ihrmK  jl  properly  data  l«»  all  three  fuel*  arc  compiled  and  n'.il  (Him  •>*-'  * h,M'  f” 
paring  then  varum*  safe!)  fealuie.  I .Kh  k-I  h.v  .im.mil  low  duaii  it.  fire  ha/aid.  fiiv  dania.  csplnwve  I 
andevpl.-ivc  damage  vh  .1  Mlvintip  IV  lire  charm  teiolK  . .4  hvdntfc*.  methane  and  ra*.4i»u 
vli . ni)i  |,|  1.  i.ivih  I he  pie  lei levl  ik  i.iv  oik  i»l  ItK  three  IikI.  . hmv'Ui.  * V I hi  cal  ollu- 1 • •*  evpi.iv 

vonlm.  J .;>aee*  k pi.  iK-v.  \.i  hvdiocen  Sale!'  cnteoa  l.>»  the  M.»ap  .•»  I.gind  hv Jroccn  l..|<i.tied  •mi 
it  M.i  and  ta«4»K'  arc  compiled  old  pievcnlcd  < .a  col  me  k believed  lo  he  I he  vj*k-M  and  iv'llap  ihv 
Iik-I  l«  vloie  hvauc  -4  lie  Uvl  v.daliMv  ami  n.iir.ovct  ItammaNe  anj  d.ion  ihte  hmilv  It  k euncladeJ  I 
Ihiee  lo-.lc  can  he-  cafelv  Mined  and  ucd  lion  even.  the  Comparative  vafetc  and  level  «.t  ml  loi  each  Iwel  »i 
fn.m  oik  applKalioti  to  an.-thei  (knerah/ed  valelv  eoiiipaii'-nvc  ate  made  herein  hm  deiailed  v«M'  at 
Will  he  levpi'led  lo  eel  ihli-h  the  reialive  val.iv  H diOeieiM  I"c4c  l.n  each  vpvvilic  W arpln  ii«n  and  ai|- 
.•evid  -II  I Ik  I ethnical  dala  cupplicd  m thr>  paper  »ill  pionde  much  .4  Ihv  liamenorl  l.n  aKh  analvvce 


HYDROGEN  IN  METALS,  by  Donald  G.  Westlake, 
Cameron  B.  Satterthwaite  and  John  H.  Weaver. 
Physics  Today , vol.  31.  no.  11,  November  19T8, 
p.  32-39. 


Today,  many  acientista.  motivated  by 
concern  about  the  world'*  energy  futurr. 
have  develo|>ed  scheme*  involving  hv 
drogen  and  metal  hydrides  for  the  am 
nervation,  conversion  and  transmission  of 
energy  Many  believe  that  a "hydrogen 
economy"  will  have  a prominent  place  in 
the  energy  picture  of  the  future  Despite 
some  lay  resistance  sometimes  referred 


to  as  the  “Hindenfnirg  syndrome"  re 
search  is  going  forward  on  numerous  as 
pect* of  hvdrngen  te<  hnologv  While  the 
old  Imgalmo.  embrittlement.  1 rrw«ni/ed 
as  an  essential  roiisideralron  in  nearly  all 
aspects  of  this  technology.  there  is  |»roh 
ahlv  no  reason  to  nmsider  it  an  insur 
mountable  problem  in  any  of  them 
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Hydrrx^  t its  technology  and  imli  cations. 

V.  JL.  Transmission  and  storage  edl- 

terst  Kenneth  E.  Cnx,  K.  D.  Williartsnn.  — 
Cleveland  : CPC  Press,  cl977. 

1 iUp.  t ill.  j 23  an. 

Includes  bibliographical  references  and 
index. 

Chapter  I 

Transmission  of  Gaseous  Ilvdtoprn  ...  Jfi  9 

C.  G t eeth 


Chapter  2 

Metal  1 1\  diodes  as  llvdi  vgen  Sloiape  Media  and  Tlrcir  Applications  . .ft  13 
I I Rriltv 

3 - 

liquid  Hydrogen  Sioiag.  ..id  Tiansnussron 

F I Fdedmtv  and  K l>  Williamson.  Jr 


Chapin 


Chapter  4 

Materials  for  Hydrogen  Srrvne 

A W Thompson 


STRUCTURAL  MATERIALS  USE  IN  A HYDROGEN  ENERGY 
ECONOMY 
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(#77  3332C  14-441  Coral  Gables-  Fla  . university  of 
Miami:  New  York . Pergamon  Press,  1f>76.  p.  IB- 3 to 
IB- In  Research  supported  by  the  vest  I nqhouse 
Electric  Corp..  Electric  Power  Research  Institute  and 
NASA  . 

MAJS  /•CHEMICAL  ENERGY/  ENERGY  TECHNOi.GGY/*HEAT  PIPES/* 
HYDROGEN  BASED  ENERGY/*  THERMODYNAMIC  PROPERTIES 
MINS:  / ENERGY  STORAGE/  HE  A l I R ANSM I SS I Or./  THERMAL 

DEGRAOAT ION/  THERM  JOMlM I ST  R Y/  T R AN. MI SS I ON  EFFICIENCY 

ABA:  SO  . 

ABS:  The  paper  discusses  the  production  concept  ana 

efficiency  of  two  new  energy  transmission  and  storage 
media  intended  to  overt* .roe  tne  di sadvantages  of 
electricity  as  an  uveal I enargy  carrier  these  media 
are  hydrogen  produced  oy  wa  ter  - sp  I 1 1 1 1 ng  and  the 
chemical  heat  pipe  Hydrogen  can  be  transported  or 
stcrc-d.  and  burned  as  energy  Is  needed,  forming  only 
water  and  thus  obviating  pollution  problems.  Tne 
chemical  heat  pipe  envisions  a system  tn  which  heat  is 
stored  as  the  heat  of  reaction  In  chemical  species 
Tne  thermodynamic  analysis  of  these  two  methods  Is 
discussed  In  terms  oi  first -law  and  second- law 
etilciency.  It  is  concluded  that  chemical  heat  pipes 
offer  large  advantages  over  t nermochemi ca I hydrooen 
generation  schemes  on  a first -law  efficiency  basis 
except  for  the  degradation  of  thermal  energy  in 
temperature  thus  providing  a source  of  low  temperature 
1800  HI  heat  for  process  oeat  application*.  On  a 

second- law  efficiency  b«i*l*.  f-ydi  ogen  scMim.i  arc 
superior  In  that  the  am*.unt  of  available  work  is 
greater  a!  compared  to  chemical  neat  oip*.-: 
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Crash  test  of  a liquid  hydi  ogen  autom.ni le 
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/•AUTOMOBILE  ACCIOFNIS/ ‘AUTOMOBILE  f PELS/ ‘HVDROGf N 

fuels/* impact  resistance/*liouio  hyOrouFn 

/ CRASHES  CRYOGENIC  ILUID  STORAGE/  rJTl  SvSllMl. 

SATTTY/  TRUCKS 

Author 

Details  of  the  conversion  of  a u S.  Fastal  Service 
mall  trucR  to  hye*rogen- fueled  ocerat  io*i  ate  given 
Specific  reference  Is  mode  to  design  sai<ty 
Cunslder.it  inns  A traffic  accident  is  described  that 
caused  the  nail  truck  in  aunt e c on  a trailer l tn  turn 
on  Its  side  a l approximately  20  . pn  ai-.q  io  finally 
slide  to  a step  and  turn  upside  down  No  Cn*  was 
Injured,  and  there  was  essentially  n<  oa»wg..-  t<»  l l*e 
liquid  hydrogen  fuel  system.  The  mall  truck  was  driven 
away  from  tne  scene  of  'he  accident.  Suggestions  lo 
Insure  the  safety  of  hyiirogen- fueled  r.ptr  i wwn t a ■ 
vehicles  are  made 
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Hyd'oqpn-pokFrcrt  vs  battery  poviered  automob I I es 
A/DOGNttLY.  J.  J . JR..  B/GREAyER.  *■  c.  : C/NICHOLS. 

R J . 0/ESCMtR.  M J 0 . : E/ECKIUNO.  E E.  rti 
C/(  AptoscjIC^  Corp  , El  SPQun?lo.  Ca  Ilf.  ) ; D/(Esch<r 
Technology  A*srtl4lct.  St.  Johns.  Mtch.l.  E/IU.S 
Onp.ir  linont  of  Eferqy.  ti.ishlngton.  C C l 
Intm  at  tonal  Joorii.il  of  Hydroqen  Energy,  vol  . 4 no. 

5.  1979.  p.  411  44J 

/•mC»»!C  aUTOMOBI  IES/  "HYDROGEN  ENGINES/* 

hydrogen  based  energy/* houio  hydrogen/ -metal  hydrides 
/•storage  BATTERIES 
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HYDROGEN  rutLS/  PRODUCT  DEVELOPMENT/  PRODUCTION 
MANAGEMENT/  TECHNOLOGICAL  EORECASTING/  TECHNOLOGY 
ASSESSMENT/  USER  REQUIREMENTS 
( Author  I 

T mo  future  candidate  automobile  propulsion  systems 
which  do  not  rely  upon  petroleum  or  natural  gas  as  an 
energy  source  have  been  studied  and  the  resultant 
vehicle  characteristics  identified  The  first  vehicle 

system  employs  a gaseous  hydrogen • fue i rd  Internal 
combustion  engine  I ICE  I and  either  a liquid  or  metal 
hydride  energy  storaqe  system  The  seeond  vehicle 
system  employs  an  r I er  t fonlca  • I y con:  tolled  electric 
motor  power-train  and  a battery  merg.  storage  systeei 
Major  tasks  included  in  this  study  were  th*.  •err.mcal 
and  econo"  ic  assessments  ol  the  state  o*  th»-  art  ,inj 
future  alternatives  In  hydro:, rn  prediction  anil 
delivery.  ti*c  hydroqen  vehicle  assessment.  :ii> 
battery  electric  vthu  le  asse'sront  and  the  caranMton 
o'  the  principal  vehicle  altei native  in  I'JiS.  Pj  10  and 
2P0h  The  comparison  includes  weight  s<7e  cost 
energy  and  design  ranqc  relationships  and  the 
Irpl  leal  tons  cn  eipcntlllurt  o*  all  "j  jer  en«-  rjy 
srurres  The  study  is  summ*r i /ed  rrjn'tt  pie-. cored 
and  conclusions  drawn  Comments  are  m.i<ie  on  t ie  future 
roles  of  hydrogen  and  electricity  in  automobile 
propu I s i on . 
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UTTL:  liquid  hydroqen  as  an  automotive  *uel 
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MAJS:  /•  AUTOMOBILE  fUELS  -ENERGY  POUCY/*MYOBOGEN  EUELS/* 
LIOUIO  HYOROGEN/- TRUCKS 

MINS:  / AUTOMATIC  CONTROL/  CRYOGENIC  ELUID  STORAGE/  TUE L 
TANKS 

ABA:  DOE 

ABS:  Hydrogen  fuel  projects  Involving  si"  vehic’es  an*  si" 

hydroqen  liauid  container  destans  are  discussed.  It  «S 
shewn  that  service  Irefuelmgi  stations  and  bulk 
distribution  systems  can  be  bu* t t using  present 
technology  These  can  be  sl«l Tar  *n  concept  to  the 
present  service  stations  and  distribution  systems 
Vehicle  refueling  and  bulk  ligiid  hydrogen  transfer 
will  probably  be  computer  control  led  as  completely  as 
possible  liquid  hydroqen  c»n  bectn  Its  entry  Into  the 
automotive  fuel  picture  as  a fuel  for  ft»ed  base 
vehicles  Such  as  trucks,  buses.  t*"*s.  etc.,  and 
aapand  into  the  private  sector  as  Its  availability 
tncraaaas 
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Aircraft  Rn«lnner1n*,  vol  51,  no  IP,  Deceit*  *r  1Q70, 
p.  17-lfi. 


3*3 


S0N10328  ISSUE  . PAGE  45  CMEGORY  25  79/00  00 

Ilf.  PAGES  UNCLASSIMEO  DOCUMENT 

A 1.0  ^rcn^on*!  model  of  the  interaction  of  m 
tran,vcrw  Jet  in  * supersonic  stream  -ith  mppliuPtlan 
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/'•COMBUSTION*  CHAMB^PS/^nOt  1 EO  * M YDROGE  N FUELS/* 
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/COMPUTER  PROGRAMS/  IUEI  INJECTION/  KA  TMEllA 1 1 CAl 
MOPE 1 5/  1*0  0 1 MENS I ON A l TICK 

tn.  preset  ■«■<•<■  i to 

elliptic  llu.  in  the  transverse  jet  region  is 
•Jl.SIfP  by  comparison  o.  the  »•  e :• c * *rom  ~ 

ni.merical  calculation  elth  eir«r.«rM.I  Oat*  ir*** 
data  -ere  obtained  *or  me  mixing  a-C  roaCt.cn 
■k.nstrea*  <>♦  a transverse  fvcVopcn  jet  m a 
lip..rson,c  reacting  Ho.  configuration  represent jM 
of  a • uper sonic  co-Pus tor.  The  genera. ly  -vcr-bie 
agreement  in  the  tren.l  o#  these  data  and  the 
theoretical  predictions  Indicate  *"**  ’** 

,t.„cl  can  prov.de  th<*  n.eded  co«pulat tonal 
TSTWysls  and  design  of  supersonic  combustor*  cth 
transverse  luel  injection. 
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with  liquid  hydrogen 
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Presented' at° me  Intern.  OGlP/OfviR  Symp.  on  Hydr.  s.n 
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tupcihe  engines  COA'WRCUL  AIRCRAFT/  EI.CINE 

MlNS:  fUfL  CONSUMPTION/  HYDROGEN/  JET 

aircraft/  ka*ps/  turbine  pumps 

ABA:  S.E.S.  liquid  hydrogen  luel 

ABS:  Flight  engine  e«pe  , , ca, lQns  of  the  results  to 

Mere  revifa*^-  A Ant^ci  k subsequent 
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UTTL:  Cryogenic  hydrogen  storage  and  refueling  for 
a u t chtwO l les 

AUTH:  A/PESCHKA.  N. : B/CA9PETIS.  C.  PAA:  B/IDeutSChe 

Forschungs-  und  Ver suchsansta 1 t fuer  luft*  uno 
Rauaifahrt.  Institut  fuer  Tecnnische  Physm.  Stuttgart, 
west  German  y I 

In:  Intersociety  Energy  Conversion  Engineering 
Conference.  t4th.  Boston.  Mass. . August  S-10.  1979. 

Proceedings  Volume  I.  IA79SI276  23  44 | hu^hington. 
DC..  American  Chemical  Society.  1979  p 763  767 
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ENERGY 

MINS:  / BLOCH  DIAGRAMS/  CRYOGINIC  EQUIPMENT/  fl.EfGY 
TECHNOLOGY/  TABLES  idatai 
ACA:  I Author | 

ABS  Based  on  earl  ler  patters.  nc«  test  results  ana 

experiences  are  reporled  about  two  tj:*s  lor  liquid 
hydrogen,  specially  developed  f o»  aotomtbli* 
applications  Test  results  atm  jt  cvap->-.it  ion  rat.*, 
filling  procedure  and  safety  asprets  are  given. 

Further  test  results  from  a sc«i  ajtor.jic 
I I I I • ng - st  at  I on  for  liquid  hydrogen  are  qlvc-n 
Handling  and  comfort  of  t h«  •>  fur  ling  unit  is 
ccaparatle  to  that  of  self-service  Oas  sifrens  Inis 
refuel  tng  uni  t . des  igr.ed  a.'d  Constructed  only  fa-  me 
purpose  of  demonstration  of  liqu'd  hy.lroqen  » .inn.  irg 
Uy  untrained  people.  ma*cs  It  possible  to  represent  a 
basis  for  cor  respond  mg  industrial  Oe  . e I cpn  vr  t s 
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Study  of  hydrogen  recovery  system*  Tor  gas  vented 
while  refueling  liquid- hydrogen  fueled  aircraft 

A/bAHER.  C.  R-  „ „ .... 

Un i on  Carbide  Corp  . Tonamanda.  N.Y.  AVAIL. NT1S 

SAP*  HC  A04/MF  AC1 

/ * A IRCRAi T fUElS/’GAS  RECOVER Y/ • l IGUI 0 HYDROGEN 
/ A IRCRAF  T DESIGN/  COLO  GAS/  COST  ESI  .MATES/  ECOiCMiC 
ANALYSIS/  ENERGY  CONSERVATION/  FLIGHT  TESTS/  HYDP-GEN 
FUELS/  VENTS 

Method  of  capturl.ig  and  reliquefying  the  cold 
hydr.qen  vapor  produced  durlrg  the  fue.mg  of  aircraft 
designed  to  ulllih'  liquid  hydrogen  fuel  *ere 
Investigated  An  a-scssment  of  tne  most  practica. 
ecr.nomic.  a«J  energy  efficient  Of  the  hydrogen 
recovery  p^tf'oes  1^  provided 
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lr,to  the  natal  Inn  Industry,  are  identified.  a 
are  the  cos  and  energy  penalties  associated  ■'*" 

ScnieCTng  trvtse  advances  Environment.!  emissions  and 
acniev  VI  . . -election  are  discussed  A 

d2!«l«e5*5Srlp!lnn  of  the  various  Fuel  production 
2nd  HQuefa^lon  processes  and  tn.ir  efficiencies  and 
econrmlc*  *•  Q*v*n 

A Plan  for  active  development  of  LH2  for  use  In  Air-cra< 
By:  G.O.  Bre*fer 

I nt.  J. Hydrogen  Energy,  rfol  .*«,No,3, 1 979. p.  >69- 1 77 
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Ttm  ttairmnU  imm  the  probubk  Future  Fuel  peoHetn  Gem*  I V commercial  <« 
id  tueaeih  *n  laaovaltve  count  of  action  The  pUa  unohe*  creation  r I an  ee^  -^ur-1  «*■' 

1th  four  liquid  hvdro*cn  fueled.  wide  body  airerall  Rym*  commercial  catfo  ow  a ’jr-mt+T  _ 

-1  ireen  the  United  Stale*.  Western  Fur  of*  "»  Middle  Fan  Development  GnlUieemcorpon 

hanced  lechnolofae.  for  produrtwin  and  liquefaction  of  hydrofen  at  each  rf  four  man*  a*  terminal, 
tefral  part  ci  the  plan 


79A4SS00  ISSUE  20  FACE  3772  CAIEGOPY  3 
79/00/00  to  PAGES  Ut.Cl ASS ! f I EO  000**  NT 

l 1 au 1 d hydrogen  fueled  'o«»erfia'  al-re^rt 
A/BPfuER.  G C I AA  A/1  lochhccd-C.il  1 f of  n >a  Co  . 
9i>rbar*«  . Cal  I f . 1 

In  Hydrogen  for  energy  distribution  f*rncr*;U  I f*Oi*  of 
the  Sympos I ia« . Chicago.  III..  July  74-Jft  1978 
IA79-4FS76  20-441  Chlcano.  Institute  of  Gas 
technology.  1979.  p C4I-5S0 
•AIBCPAfT  ruElS/'AIPl  INE  OPERATIONS'  mULIRCIAL 
AIRCRAFT/ -HYDROGEN  FUf  l S/ • 1 1 0UI C HYDROGEN 
/ AIR  CARGO/  AIRCRAFT  CCNF IGURAT IONS.  CIVIL  AVIA  ION/ 
COAL  GASIFICATION/  FEASIBILITY  ANALYSIS/  Teasspoa.! 
AIRCRAFT 
I Author | 

This  statement  revie-s  the  preamble  Future  fuel 
prchle-  facing  the  commercial  air  indu  try 

and  suggests  an  1 nt.ov.it  I ve  cour-e  of  act-m  Tne  pla. 
involves  creation  of  an  e .per  Iment  a 1 a . rMne 
■ Ith  four  lirjuid  hydrogen- fueled.  wlde-Pody 
flying  commercial  cargo  on  a regularly  scheduled  has  S 
bet.een  the  United  States.  Nestern  Europe,  end  the 
Middle  East  De  v e 1 . *pme r t of  f I It. es  incorporating 
advanced  technologies  fur  ProrAiCtion  end  Itguefact «on 
Of  hydrogen  at  each  o»  four  major  air  terminals  Is  an 
Integral  part  of  the  plan. 
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Federal ly- funoed  ri  search  studies  oerta’ntng  to  ’ he 
technical  feasibility  of  u«lr.g  hvd-ogen  as  a fuc*  'or 
vef. -cular  t’,*nsoor tat  ion.  electric  Po.rc  general  '*». 
and  both  Subsonic  a*>  s.personlc  Rtrc»e«t  are 
discussed.  One  hundred  and  e<ghty  si*  abstracts  24  of 
wnich  ere  ne»  entries  to  the  previous  ed'tion  a'c 
repor  ted 
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UITL:  Gasoline's  alternatives  are  feasible 
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ABA:  A. | * 

ABS  Various  alternatives  to  petroleu»d*riv*a  gasoline  for 
use  as  autonob I It  fuels  are  discussed.  Results  of  a 
recent  American  Gas  As. .ex  tat  I an  study  which  indicate 
substantial  cost  sivtnys  (with  costs  comparable  to 
gasoline)  to  be  oDtainco  with  coai-derived  methane  gas 
as  compared  with  Synthetic  gasoline  derived  from  coal 
or  shale  oil  or  with  electricity  are  presented.  The 
•aajor  features  of  gasoline,  natural  gas  and  electric 
automobiles  are  compared,  noting  similarities  between 
gasoline  and  natural  g.is  vehicles.  *rl  hydrocarbon  and 
sulfur  oxide  emissions  In  fuel  processing  and 
utilization  are  corpz'ed  for  electric,  coa*  gas.  coal 
gasoline,  shale  oil  gasoline,  natural  gas  and 
conventional  gasoline  vehicles,  limitations  on  the  use 
of  me  thane • fue I led  vehicles.  Including  current 
conversion  costs  and  the  lack  of  a fuel  distribution 
systen.  are  Indicated 

| A P | an  for  active  Je^elopmJnt  of  LH2  for  use  in  Air-crafl 
By:  G.O.  Brewer 

I nt . J. Hydrogen  Energy,  Jo\  .'■*  .No, 3, 1 775* 169-1  77 
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UTTL:  Turbin*  engine  altitude  chamber  and  flight  tasting 
with  liquid  hyorogen 

AUTH.  A/CONRAO.  I . k PAA  A/ 1 NASA  l#wl*  Research  Center. 
Cleveland.  Ohtoi 

CORP  National  Aeronautics  and  Space  Admini strat ion  Lewis 
B*search  Center.  Cleveland.  Ohio. 

Deutsche  Gesellscnaft  tuer  luf|-  und  Raumfahrt  and 

Deutsche  Forschungs-  und  VersU-hsanstalt  fuer  Luf t • 
und  Raumfahrt.  Internal lonal  Symposium  on  Hydrogen  In 
Air  T ran snort at len  Stuttgart.  Mest  Germany . Sept, 
t I • 14.  1979.  Paper  20  p 

MAdS:  / • E No  I NE  TESTS/ -HYDROGEN  FUELS/ * 1 1GUI 0 HiDROGEN/* 
PROPULSION  SYS FEN  PERFORMANCE/’ TuRBJNF  ENGINES 
MINS:  / ALTITUDE  TESTS/  COMBUSTION  EFFICIENCY/  FLIGHT  1ES»S/ 
GRAPHS  (CHARTS!/  TEMPERATURE  DISTRIBUTION 
ABA:  I Author) 

ABS:  In  the  'ate  fifties  the  lewis  Research  Center 

evaluated  e »per Ime  it a I I y tne  use  of  hydrooen  using 
three  different  lu  bo Jet  engines  In  altitude  test 
chambers  One  of  tnese  engines  was  later  flown 
experimentally  using  liquid  nydregen  fuel.  This  paper 
Is  a brief  overview  of  the  significant  aspects  of  imt 
exploratory  research  ard  gives  a few  implication*  o* 
the  results  to  modern  turbine  engines.  A subsequent 
contract  dealing  with  a positive  displacement  pure 
operating  on  liquid  hydrogen  is  discussed  and  »*•« 
aspects  of  liquid  hydrogen  propellant  systems, 
reflected  by  rochet  booster  experience  are  treated 
briefly.  Areas  requiring  further  research  and 
technology  effort  are  delineated. 


HYTROGEN  AIRCRAFT  EXPQUMKNT  RECEIVES  FAV CFABLE 
RESPONSE.  A.  Reed 

Air  I'ransport  World,  vol  16,  no  11,  NovenLer  1979# 

p.  105-108. 

KXPSnMKin'AL  airline  VCULD  FLY  HYWOGKN- 
FUEI^D  FREIGilTTOS. 

Machine  Design,  vol  51,  no  27,  Bove^-er  22,  1979. 

p.  12. 
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UTTL  Survey  of  I 'Quid  hy d*  ngr  n cnn!»i r*r  tr-hncl*  y for 
hiQhany  vr.McIt  furl  -ystrm  arp  I • c at  » pn, 

AUTH  A/ISCHCR  W J 0 : B/fCklUNO  I l PAt 

1/lCse.he-r:  foster  Technology  Associates.  Inc  . S 
Ji'hns  Vtch  I.  6/i  US  Department  o»  | -w  oy . 
Wnshington.  0 C I 

I n Intersociety  Energy  Conversion  Engineer •»; 
Conference.  14tn  Boston.  iMss.  , Au<|u*t  S tO.  197*. 
Proceed  I nQS  Vo  I u*"*1  1 tl7ft-SI7?h  23  44#  W.y-  h I eg-  »*n , 

D C lrprlcan  Cl<e«iciil  Sor  iety.  1*7  • p 7 % 7‘<i 
MAdS:  /-AUTOMOBILE  EUElS/ ‘CRYOGENIC  F 1 1: i D S»not'C,r- 
HYDROGEN- 6A' ED  E*-ERGy  • • II0UID  Ht(’*COf« 

MINS  / AUtOMOBIlES/  CRYOCINIC  EOUIlUfNf/  *NfRCY  T f >.mN*UPGY/ 
PRODUCT  Dl VtlOPMENt/  PC'-EARCH  AND  0E  V*  lOi’Mi  Nt 
TRANSPORTATION  ENERGY 
ABA  V T. 

AB3:  A review  of  severs,  eje-ve lop*rr|  and  rtr-nnsi,  at  Inn 

projects  involving  llqu'd  ryciiog-n  ronta'nn  '■  • 
fuel -system  service  In  hign.ay  ti  i -tali-j  •••«■* 
is  presented  Preliminary  (r^  -jpili  a<<t.iln<->  • • *<.try 

projections  of  rougn  rst leat»  pri  JuCt 'iv>  Costs  ' 1 
liquid  N>  Jrogen  containers  specifically  rrgii,  .-nd  lor 
vehicle  use  are  studied  A semiautomatic  liquid 
hydrogen  service  Station  developed  tn  west  Germany  Is 
described  Three  different  cryogenic  hydrogen 
container  systems  were  evaluated  in  vehicle  testing  tn 
which  the  engine  was  curve-tec*  to  hyq-cqeo  cce-atlo-i. 
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UTTL:  Hydrogen  fuel  and  Its  application  to  vehiCu'*'  systems 
AUTH  A/BIlllNGS.  R.  E.  PAA  A/IBIt lings  Energy  Corn  . 

Provo.  Utahl 

Energy.  «ol  3.  Spring  1978.  p 29-30 

ABA  M t 

ABS:  Some  hydrogen  storage  systems  for  hydrogen  fuel 

automobiles  are  surveyrd.  and  the  engine  efficiency  of 
ga-ollne  and  hydrogen  fuel  aulo*-*  t»*  les  is  c*—wo*  »d 
Ad>a-itaqes  and  disadvantages  of  iron  titmiir  hy.fnde 
and  cryogenic  hydrogen  storage  system-,  are  r-.amiiwd. 
safety  tests  of  a metal  hyar 'de  tan*  *r«-  rip  *U-il  arid 
the  lack  of  air  pollution  caused  t»y  hydrocr»i 
combust  ion  is  noted  The  operational  ec  ortom  ■ c s ol 
hydrogen  fuel  use  Is  considered  vlth  attention  to  the 
efficiencies  of  genera t 'ng  synthetic  hydrogen, 
methanol,  gasoline,  and  electricity  fiom  coal  it  IS 
suggested  that  a ta»l  fleet  could  W used  to  tr-.t  tne 
application  of  hydroger  as  a vehicular  fuel  mim-I irr 
during  the  ’980-1985  fiertod 
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UTTL:  Prediction  of  vehicle  performance  and  its  sensitivity 
to  coaponent  Improvements  Application  to  electric  inr 
MJ  - fueled  VP**IC*fS 

AUTH  A/PCALEVV.  R f..  Ill  PAA  A/ (Steven,  Institute  of 
Technology  Hoboken.  N J | 

In  Intersociety  Energy  Conversion  Engineering 
Conference  14th.  Boston.  Mass  . August  5-10  1979 

Prccerdlng,  Voluav-  I <A?9  5*736  23  441  Washington 
D C 4m*r.can  C*r>ical  Society.  1979.  p 337  34? 

ABA:  I Author | 

ABS:  Simole.  aig«<>raic  equat ions  were  used  to  relate 

vehicle  mass.  tfT  and  energy  consuept ion . C.  to 
parameters  describing  vehicle  components 
character istlcs  Be  di * ferent lat ion . the  sensitivity 
of  Wf  and  C to  crey-onr -vt  improvements  was  determined 
and  used  to  formulate  a rational  RAO  investment 
policy,  for  H2-fi*eied  vehicles  and  electric  vehicles. 
Eft.  RAD  Investment  in  improving  vehicle 
energy  storage  device  was  predicted  to  produce  grmater 
decreases  *n  Ml  and  C than  investment  in  tn# 
power -tram  Us'ng  a published  forecast  of  competent 
charactar Istlcs.  Ml  and  C for  both  kinds  of  venic'es 
wera  projected  into  future  time-frames  kimericai 
results  sr#  presented. 
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Denver.  Colo  I 
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Angeles  Calif..  No vem*  -r  IS  I9T‘i.  f-  ive  di>  gv 
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Aeronautics  and  AStrejna.  t »C» . Inc.  N-  th  HjIlyv.  J. 
CaMf..  western  Periodirals  to  . I®79  p 4S  62 
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UITL:  Asscs-.jnent  of  hydrogen-  fueled  trUfCUy  truck  Ing  and 
rail  transportation 

AUTM:  A/FOSTER.  R N.  I'AA  A/|Escf*.r  Technology 
Associates.  St  Juhiis.  Mich. I 

In  Hydrogen  lor  energy  distribution.  Proceedings  of 
the  Synoosua.  Chicago.  III..  July  24-28.  1978. 

IA79  45576  20-441  Chlcaoo.  Institute  of  Gas 
Technology.  1979.  p.  SSI -567. 

MAJS:  /’AUfOMOBllE  FUEL  S' 'HYDROGEN  FUElS/'RAll 
T R. *.!•'.  POR  TAT  ION/  • TRAN5PGRI  AT  ION  ENERGY 
MINS:  / COST  ESUSUItS/  ECONOMIC  FACTORS/  ENERGY  TECHNOLOGY/ 
LIQUID  HYDROGEN/  SAfETY  FACTORS/  TABLES  I0ATAI 
ABA:  ME  P 

ABS:  Hydrogen  Is  generally  'tKnoe lodged  to  be  a 'long  t era' 

alternative  fuel  candidate  which  will  begin  to  see 
significant  use  in  the  post  20U0  time  frame  The  use 
of  hydrogen  as  an  alternative  fuel  m both  the 
automotive  industry  and  the  rail  inckistry  is 
Olscussed.  Attention  is  given  to  technological 
cons i derat  lens  such  as  engine  conversion,  fuel 
delivery  system  design,  safety  end  reliability,  as 
•ell  as  the  effects  on  business  operation  practices 
and  business  economics.  Mhi le  It  is  conclixied  that 
there  are  significant  problems  to  be  overcome  these 
problems  Oo  not  preclude  this  fuel  conversion. 

Hovcvc-r,  »hile  the  sale’s  problems  associated  »lth 
fuel  production,  transmission  and  distribution  appear 
acceptable  based  on  past  experience,  no  analysis  of 
the  risk  management  problems  associated  «1tn  the  use 
of  hydrogen  In  the-.e  transportation  systems  has  been 
acconpl I shed  to  date 


Tj  &*rqv  TixWony  Conference,  Sth,  ^shinctnrv 

lU7q7  D‘^xiJ7technol<yTy  V : challcnqes  w 
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Enorr.-y  Tochnolocry  Qmfercnx,  Fehnrarv^-7 
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SSrf  Pe’mil.  ~ Washixintcn  : Go«ermnP.t 

Institutes,  l*»7n. 
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UTTl:  NACA  resear«-n  on  hydrogen  for  high  altitude  aircraft 
CORP:  National  Ac  onauttes  and  Spaca  Administration. 

Mashlngton  D C.  AVAIL  NT  IS  SAP  MF  AOl ; M_  S00 
In  Its  LlQuid  Hydrogen  as  a Pruoulslon  Fuel.  I94S-1559 
p 95-112  I SEE  N79-I6994  00-281 
4AJS:  /‘HIGH  AITITUOE/'HIGM  SPEED/ 'HYDROGEN/ -HI OROGEN  fUflS 
/•RESEARCH 

A1NS:  / 8 57  AIRCRAFT/  ENGINE  DESIGN/  FUEL  TUNAS/  HISTORIES/ 
SUPERSONIC  AIRCRAFT/  TECHNOLOGY  ASSESSMENT/  TURBOJE T 
ENGINES 
’BA:  GY. 

.BS:  In  1954.  the  fuels  and  propulsion  pane  I of  the 

Scientific  Advisory  boar-1  met  to  Survey  the  major 
aspects  of  the  propulsion  progi  am  o#  the  Air  Force 
The  panel  was  greatly  interested  »n  high-energy  fuels 
and  the  Air  Force  program  on  them  A proposal  »••• 
Introduced  to  use  hyorogsn  In  a hign  altitude  al-traft 
powered  Oy  a unique  ermine  called  Rex  1 This  tduched 
off  a strong  renewal  Of  Interest  In  liquid  hyOrOK-n 
for  aircraft.  The  historical  invest Igat ions,  during 
19S4-I957.  of  liquid  hydrogen  for  high  altitude 
aircraft  and  missiles  are  discussed.  The  «>p«ris  m» 
began  with  an  invest l gat  ion  of  low  pressure  como.st'on 
In  a single  turbojet  coeOwstor.  extended  to  other 
components  and  complete  turbojet  engine  systems,  end 
culminated  in  the  Mrs;  lend  onlyl  Might  experiments. 

A partial  list  of  the  many  cuntr  tout  lu»i>  of  IMS 
research  effort  is  presented 
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UTTl:  Oata  for  design  of  a hydrogen  c-nglre  A progress 
repo- t 

AUTH:  A/AOT.  R R . . dR  ; B/5kA IN.  M R 

CORP  Miami  Unlv.  Fla  AVAIL  NT|S  SAP  HC  A2C/MF  AG  1 

In  00C  M-ghmay  vehicle  Systems  p 341-350  ISEE 
N78  3G29J  21-311 

MAJS:  / • OA I A BASES/ * ENGINE  0«. SI GN/*H. DROGEN  ENGINES 

MINS:  / DATA  PROCESSING/  ENERGY  TECfRfCLOG*/  FUEL  SYStH»5 

ABA:  L.S. 

ABS  A dot  a Ua:e  Is  developed  for  hydrogen  engine  design 
and  also  hydrogen  luel  system  design  A secondary 
objective  is  to  try  tc>  make  sense  out  of  existing 
Hyorogen  engine  data  Much  of  the  existing  oata  is 
Incoherent . 
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UTTL:  Technlco  economic  study  of  toe  use  of  hydrogen  a-td 
methanol  for  road  transport 
AUTH:  A/BPEFLLE.  V.;  B/CMAUVEl.  ».:  C/lEPRINCE.  P.: 

D/MEvER.  C.;  E/GEHM.  P ; F/PETIT.  G PAA : 
D/(I''Stltut  Francois  do  Petrole.  Duel  1 -Malmaison. 

Hauls  de-Setne.  France!.  F /I  Com*  i ssar t at  o 1‘Enorgie 
At,,  nil  que . Centre  d'Etudes  Nucl''»tres  de  Saclay. 

Gl f -sur- Yvette . Essonne.  France) 

In:  Seminar  on  Hydrogen  as  an  rn**i  Gy  Vector.  Its 
Prc duct  ten.  Use  arm  Tr anspor t at  ton . 1st.  Brussels 
Belgium.  October  3.  4.  1978.  Proceedings.  IA80-15976 
04-251  Lu*ent>ourg.  Commission  of  tee  European 
Communities.  1978.  p 506-530  European  Economic 
Commun I t I es 

111-  InL1977.  tea  French  Commissariat  a l Energ..  Atomlqoe 

and  the  Instltut  Francals  du  Pctrole  began  a study  o 
the  technical  and  economic  feasibility  of  using 
hydrogen  oref  methanol  as  automotive  energy  sourc.  s 
The  paper  details  the  portion  of  me  study  related  to 
hydrogen  distribution  and  sumrarlres  the 
conclusions  concerning  methanol  Options  for  the 
la^oe  scale  sto- «»•  and  transportation  of  gaseous  and 
liquid  hydrogen  and  hydrides  a>  e e.amir.ed  •"? 
different  systems  of  energy  conversion  and  vehicular 
hydrogen  storage  are  considered.  Hydrogen  dl sir  tout »cn 
stations  are  discussed,  and  evaluations  of  th_ 
econom 1 c s and  energetics  of  hydrogen  use  as  an 
automotive  fuel  are  presented  It  is  ccnc ' ,d*d  ’ 
hydrogen  Internal  combustion  engines  cannot  compete 
X gasoline  engines  in  the  areas  of  primary  energy 
consumption  and  fuc.  cost,  ho-cver  .hydrogen  hr 
cell  provides  appreciable  energy  savings  at  a fuel 
cost  comparable  to  that  of  gasoline.  The  optima  use 
of  me  than-.  | has  been  found  to  be  as  a 5 

methanol -gasoline  mixture  w«th  methanol  FrOduCed  tn  a 
local  unit  and  delivared  to  the  servlca  station  by 

barge  and  trailer. 


COME  EARLY  PERSPECTIVES  OH  GROUND  REQUIP  WENT?  OF 
LIQUID  HYDROGEN  A IP  TRANSPORTS 

P.  F.  Korycinski  . , 

International  Journal  or  Hyiirogen  Energy,  vol.  3,  no. 

3,  1978,  p.  335-3*tf> 
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UTTL:  Mem  initiatives  in  hiQh  altitude  aircraft 
C0BP:  National  Aeronaut les  and  Space  Administration. 

Washington.  D C.  AVAIL  NT  IS  SAP  Mr  AOI . ML  SOO 
In  fts  LI  Quid  Hydrogen  as  a Propulsion  fuel.  I94S-I959 
p 112-139  «SEE  N79- 16994  08  2B( 

MAJS:  /‘ENGINE  0E  Si  GN/‘  Hi  GH  ALT  I TUDE/'  ‘MVDBOGEM  FUELS/* 

WINS  ^AIRCRAFT  ENGINES/  ECONOMIC  ANAfYSIS/  HISTORIES/ 
tfVDP'V.EN  ENGINES/  HVOPCGEII  OivC.fN  ENGINES/ 

RE COhNA I SSANLE  AIBCRAFT/  TUBBfV'E T ENGINES/  TUBBOLOCPt I 
ENGINFS/  u- 2 A I BCBAf  T 

til  Atr  Force  began  planning  -or*,  to  achieve  very  s.  gh 

a !*• tude  f liqht  in  late  I 9S2  In  .054.  a high  *1 1 ■ tv.  • 
reconnaissance  airplane  that  «as  sponsored  by  the 
government  mas  proposed  This  beca-e  the  U-2  . hrraft. 
In  1954  a novel  hydmqen  fueled  Subsonic  airplane 
capable  of  high  altitude  flight  .as  proposed.  Although 
never  built,  it  spanned  cons • rtprab le  Interest  and 
activity  on  the  potential  of  hydrouen  as  a fu*l_  An 
account  of  the  contract  .or*  undertaken  to  develop  fee 
airplane  and  its  engine  Is  presented  As  Interest  gre. 
and  specifications  changed  from  a siAlsonlc  to  a 
suocrsonic  airplane  the  required  engine  power 
Increased  This  meant  a much  larger  hydrogen  fueled 
engine  The  gro.th  in  engine  sire  effectively  too*  the 
contractor  out  of  repetition.  This  case  history  of  an 
Inventor  and  contractor  and  their  frustrations  .1 th 
tingle  customer  (U  S Government)  is  analysed 
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l SI oop . 

Scientific  and  Technical  Information  Office.  National 
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Bibliography:  p. 
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In  Applications  of  cryogenic  tethnoligy.  Vulurr  7 • 
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/•AIRCRAFT  FUEL;,  'COMMERCIAL  AIRCRAFT/* HVDROGE N FUELS 
/•l I OUl D HYDROGEN 

/ CRYOGENIC  FLUID  STORAGE/  ENERGY  TECHNOLOGY/  I lit  L 
TANKS/  HYDROGEN  BASED  ENERGY/  T RANSPOR I A T I ON  ENERGY 
B J 

Studies  performed  for  t.ASA  on  the  potential  use  o* 
liquid  hydrogen  as  an  aircraft  fuel  are  sun.na'  i.-cd 
Particular  consideration  Is  given  to  a recently 
completed  study  on  h<>w  utilization  ol  liiJ  mill  aifect 
the  design  of  the  engine  and  fuel  system  *or  a 
representative  subsonic  passenger  transport.  It  is 
concluded  that  adoption  of  cryohydrogc-n  as  tre  *uel 
for  future  conmiercial  aircraft  will  reduce  the  need 
fur  oil  Imports,  reduce  pollution,  and  provide  lower 
cost  and  more  energy  efficient  transportation 
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LfTTL:  The  potential  of  liquid  hydrogen  as  a military 
aircraft  fuel 
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Corp.  . Washington.  D.C.):  B/IUSAF.  Wr I gn  t * Pa  1 1 er  son 
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International  Journal  of  Hydrogen  Energy,  vol . 3 Dec 
11.  I97B.  p.  449-4G0. 

MAJS:  /-AIRCRAFT  FUELS/ ’HYORGGEN  FUELS/ • L 10U I D HYDROGEN/* 
MILITARY  TECHNOLOGY 

MINS:  / COST  ANALYSIS/  HYDROGEN  PRODUCTION/  HYDROGEN • BASED 
ENERGY/  MILITARY  AIRCRAFT 

ABA:  M.L 

ABS:  The  paper  is  concerned  with  the  possible  use  of  liquid 

hydrogen  as  a fuel  for  very  large  aircraft  (with 
maximum  gross  weights  in  excess  of  one  million 
pounds).  Life-cycle  costs  ano  I Me -cycle  energy 
contunpl ‘on  for  both  synthetic  Jet  fuel  and  liquid 
hydrogen- fueled  aircraft  are  compared,  and  It  Is  found 
for  these  coal  derived  fuels  that  synthetic  jet  fuel 
Is  more  attractive  than  liquid  hydrogen  as  a military 
aircraft  fuel.  Strategic  airlift  mission  and 
s t a 1 1 on - keeol no  mtswinns  are  considered. 
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review  of  recent  work  at  Brookhaven  National 
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ALLOYS/  TITANIUM  ALLOYS 
ABA:  ML. 

ABS:  Intermetal  lie  nyoride  properties  ar.d  the  application 

of  Intermetal lie  compounds  to  tn#  storage  of  hydrogen 
are  discussed.  Systems  considered  include  Mg-Cu 
alloys.  Mg-NI  alloys.  I ron- t I tenl urn  alloys,  ana  Tl-Cr 
alloys.  Predict  I ve  criteria  are  presented  for 
selecting  intermetal Me  compounds  likely  to  form 
hyoricies  and  ascertaining  certain  properties  of  tno 
*>v<Jr  l de* . 
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■ /‘aircraft  design/- fnc inf 
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The  largest  and  most  *•»  traordlo.  ..  r. 
hydrogen  as  a fuel  was  nrrmw,  Pr^Jc*«-«  for  uong 
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problems  and  conflicting  ttchn  Ca 
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7-7  Conclusion ‘ , . 

Hydro*,,  PoKalbl  »>•>"“"  ' L"C,K> 

|,y  Robert  M 

Space  Shuttle  bringing  Cryohydrogen  Tech  mlogy 

Down  lo  harlli  j j j 

by  Janies  b Odom 

Hydrogen  Energy  A look  into  the  Tuture 
by  Derek  P Gregory  
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HYDROGEN  HUH  COOT.D  AISO  HEAT  TTT,  OWN  GARAGE,  by 

David  Scott. 

Popular  Science,  vol.  213,  no.  6,  December  1978, 

P*  f '-n‘  “We’re  ready  now”  Dr.  Helmut 
Buchner  of  Mercedes-Benz  told 
me.  “We  could  save  our  city  of 
Stuttgart  over  one  million  gallons 
of  petroleum  fuel  a year  by  con- 
verting its  fleet  of  300  urban  buses 
to  run  on  hydrogen.  Heating  -and 
air  ronditioning-would  be  free 
spinoffs,  consuming  no  extra  ener- 
gy” 
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CM  1 1 NACA  research  on  hlqn- energy  Pr*pr.  I Ij'il  s 
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Mashing ten.  b C.  AT«All  N’  $ SAP  VI  A0I  HC  SCO 

In  its  liquid  Hydrogen  at  a Propulsion  fuel.  I*'tl*  >‘.<S9 
p 71-93  (SEC  N79  lt.99*»  1 8 2b  * 

ADA.  G V 

AbS  I n«  Cat lonal  Advisory  Ii«mi tire  lor  Aeronautics 
I N&CA  I , established  in  ' 9 1 b to  drvelop  p>*it  njl 
solutions  fur  tt.e  p<ol>l*ms  ol  flight  yhr>u<l  inter#  t 
'n  liquid  tiydi  ngen  us  a Mic  I In  i“i  1 ..  .1  die  ruining 
about  It  I c user  z -s  1 -dr  ii  1 yg  J iti.-i 
u1q.ml2.it  lonal  chai  qi  • I.ACA  • ponsi' vd  a vt..t  n,g  of 
r cK.-t  caperfs  to  dis<  u s the  s*.  4.!  u-i  it  1 «.•».» 
pi  npe  I lent  s for  lenj  ion,e  missiles  They  r<.cu«M>dcJ 
the  use  of  liquid  hydrogen.  A historical  account  of 
the  research  activities  shlch  aent  Into  adva->c*ng 
liquid  hydrogen  technulc-gy  for  use  as  a high  energy 
propellant  Is  presented 
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JTTL:  Survey  of  liquid  hydrogen  container  techniques  F.,r 
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CORP  Esther  Technology  Associates  St  Jon.-is.  Kiqr. 

A V A I I Ni:s  SAP.  HC  AC4/MF  AOl 

aajs  /•miopogen  fuels/ 'i iuhio  hydrogen  "M  we  rials  hanui:ng 

/ TFCMNClbGY  ASSESSMI  N I / • T RAfiSPOR  T A t ION 
'A  I NS  / CRYOGENIC  FLUID  STOPAot/  ECONOMIC  FACTORS/ 

manuf ac Turing/  packaging 
ABA  Dot 

“®!>:  t he  design  and  opei  it  .i'wI  features  ol  lour  dif*«  -ant 

liquid  hydrogen  curiam- r types,  thr.e  of  anich  nave 
served  operationally  as  vehicle  fu.*l  tanks.  and  ogh 
product  ion- lot  cost  est imutes  for  a nominal  so  gallon 
horizontal  Cylindrical  Hqpid  n.Cioqtn  oiatauu' 
apolicaole  to  vehicle  u-rvice  ar.-  reported  a unigue 
si » I an t on.a  t 1 c liquid  hydropen  service  station 
developed  in  (eraany  is  (Je-cnuj  A general 
assessment  of  the  stale  of  temnolcg,  01  i.hicle 
hydrogen  containers  and  associated  systems  is  given. 
Including  I fie  identification  of  pacing  items 
rei  ommenoed  to  be  addressed  Initially  in  prospective  R 
and  D activities  in  this  field 
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ions. deration  Is  given  to  the  prospects  o»  h'^Ogen  as 
an  energy  carrier  for  the  future  structure  and 
bond l no  in  retdl  hydrides,  the  nature  of  He-3 
cenf  i nt-men  t In  transition  metal  h>d-  ld-,s  JU^***"  d 
adsorption  In  rare  earth  I nt  cruet  a I I i c ccar-pound.  and 
the  use  of  KeT  • hydride*,  for  product  Ion  ana  storage  O 
uprapure  hydrogen  Popcrs  a.  e also  pre-e-rued  on  uc 
topics  as  hysteresis  effects  In  >o,a I -hydrogen 
systems,  electrochemical  utlMiatlc  of  metal 
hydrides,  hydrogen  storage  • l*ctro<:* 

hydrugen/hydr.d#  energy  concept,  and  th.  »«taMu  gy 
and  production  of  recha.  geabie  h^drioes 


HYDROGEN  - "•UERED  POSTAL  DELIVERY  VEHICLE. 
Vaughn  R.  Anderson 

Hydrogen  °rogress.  Winter  1978,  p.  19-26 


A United  States  Postal  Service 
delivery  vehicle  (Mi  ton  DJ  SF)  has 
been  converted  to  operate  on 
hydrogen  fuel,  under  Contract 
No  1-4231  B77-0073  with  the 
United  Slates  Postal  Service 
This  paper  presents  details  and 
general  specifications  of  the  ve- 
hicle and  engine  conversion,  in- 
cluding design  of  the  Iron-titan- 
lum  storage  system  and  Of  the 
related  controls  and  safety  equip- 


ment Engine  modifications  in- 
clude s gaseous  fuel  IMPCO 
carburetor,  a water  induction  sys- 
tem and  changes  in  ttv  ignition 
system  Power  control  is  obtain- 
ed by  throttling  the  air  hydrogen 
mixture  Waste  heat  in  the  engine 
water  cooling  system  is  circula- 
ted through  the  hydride  tank  to 
drive  olf  hydrogen  the  method 
lor  recharging  the  system  is  also 
described 


THE  POTENTIAL  OF  LIQUID  HYDROGEN  AS  A MILITARY 
AIRCRAFT  FUEL,  by  W.  T.  Mlkolowsky. 

International  .Journal  of  Hydrogen  Energy,  vol.  3, 
no.  U,  1978,  p.l|i*9-li60. 


lyo^ogcr.  embrittlement  and  ‘ts  contro,  in 
.ydrogun- fueled  engine  systems 

liSSStS:  canig.  PTk.  Calif.  «AU.«» 

In  NASA.  Langley  Res  ““‘p  ISS  J4S 

itructures  for  Hypersonic  Flight.  PE . 1 . P 

I SEE  N7 9 - 2 1 42 2 12  391 

'h^  nature  of  hydrogen  embrittlement  by  high  pressure 
,aseoul  hynwgen  Isocscr  1 bed  and  ,.eth.-*s  of  des.gr.irg 
JsME  yaseous°hydroiK-n  systems  Ine.ud.nQ  Uehn^es  of 
ivdrogen  ei.*br  1 1 1 le-nent  prevention,  ere  ciscussed 
“T. of  njseous  hydrogen  environments  ere 
hasized  Results  of  extensive  I nvest I get  tons  of 
i jseous  hydrogen  environments  on  conducted 

jnder  the  SSME  program  are  presented. 


IkliKl  A*  domnlx  prirolcum  tuppke*  u.eunnh  and  pixa  (ulilc.  the  U S A*  f arce  mil  nnl  to  conuder 
ike  imphealroirf  of  relying  an  primary  rncip  rcaource*  other  than  prrt.ilcuiu  for  iu  xvinline  lud  need.  Oer 
rcccnl  viuil.ee  have  crammed  .jr.ouv  cai.di.laic  vvmhrtr  fur+i  and  the  ivpct  of  vehicle*  hi  .hut  Ikcy  inighi  he 
employed  In  ihiv  pjpci  »c  have  emphavazed  ik<»r  rctullv  which  highlight  Ihc  povuMc  ute  of  liquid  hydrogen  at 
a fuel  for  very  Urge  an  plane*  (with  nui.mvm  grata  wcighr*  m elect*  of  one  million  pound*! 

( umpjnsonv  are  provided  .4  the  life -cycle  coil*  and  kfc  cycle  energy  ciwuimpun  for  both  .ynihcu  jer  fud 
end  liquid  hydrogen  luelcd  airplane*  B<>ih  fuel*  arc  aevunted  lo  be  tynlhcwrd  from  coal  In  addilnvn.  Ihc  relative 
UM  cflcclivenc**  and  energy  cITcclivenc**  of  ike  two  altcrnalivct  are  prevented  for  a variety  of  m.vuut  appkea- 

IMH 

Thcvc  remit.  vuggeu  ikal  a vynlkclrc  ycllud  1 vimilar  lo  today  '*  let  A or  JP-4»  derived  from  cuai  n more  .mac 
Inc  than  liquid  hydrogen  a*  a military  aircraft  fuel 


HYOROGFN  USAGE  IN  air  TRANSPORTATION. 
G.  0.  Brewer 


international  Journal  of  Hydrogen  Enerqy. 

Vol.  3,  No.  2,  1978,  p,  217-229. 

LkMiarl  Advanced  veruonv  of  commercial  Ir.nvpon  aircraft  .kick  are  deigned  lo  he  gin  vervw.  ..  .hr  IWU 
Jcvad.  may  well  he  fueled  w.ih  l.qu.d  hydrogen  C on*,  phonal  petroleum  haw  M lucl  ..  prcdnl.  d to  huc.unc 
vcomumcally  MtWatlnc  in  Ikal  lime  period  a*  Ihc  w arW.crudeml  ivconvurocd  Synthetic  jet  lud  lNu»l  me- Kane 
and  Iniuid  hydrogen  arc  Ih.  hc*l  all.-rnalivc  fuef*  to  vuc.ced  Ihc  petroleum  have  product  Sludw-.  hav  .»..  wn 
Ufn'Ujm'  »*«  FI  lucl  .n  arreraft  applKaln.uv  l >1  fueled  am., all  a.c  hykt. , 

ml  . T*  r‘M“,ri'  'fc“,,c’  r**"*7»  and  m.mm./t  pollution  lbc,  aha.  uw  k>. energ!  „ x 

I«ly  -a  lerm*  „l  he  fuel  required  lo  ft,  Ihe  dcugu  m.w.oo  hut  aNo  including  the  cm  ,g*  r.ypx.  J io  

Ihcadvatoagcfc.  hydr.,cn mvicaww av  Ik.  la*  1 rcv|eu, mem 

Ihc  devgn  mi-  -I...  .nc reave.  I vmg  hvdioeeti  as  lud  m ...pervomc  lran*p.in  aMeiall  rv  pain,  uf.rly  advanlagom* 
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NASA  8P-4404  1978 

_Hjrdrogen  • Utllljatlon,  Trans por t a H on  _ 

LIQUID  HTDHOClil  A8  A PROWLSlSl  TOIL,  19*3-1939. 

John  i..  dloop.  (TW  BABA  llttory  tarla«V . 

1971.  »H- 

Air  force  research  on  Hydrogen 

Hydrogen-oxygen  for  • navy  satellite 

Hydroqen  technology  from  thermohuc lear  research 

HACA  research  on  hydrogen  for  high-al tttude  aircraft 

Suntan 

The  early  U.S.  space  program 
Far  1 y high  energy  upper  stages 
Larqe  engines  and  vehicles,  1958 
Saturn,  1959 

Hydrogen  technologv  thru  WW  II, 

Propulsion  primer,  performance  parameters,  and  units 


A7S  36446  Hyduigm  fual  ml  itl  i^Kttion  m ,fln, 

" f *"•»  (B.Hmg.  E — »VV  Co*p  . Bm» o.  Utah;  fnrrpy 
*>1  3.  Spring  1878.  p.  78  30  I4iffc 

Soma  hvtboqcn  floraqa  tyflamt  lor  hydrogan  luH  gutomohtfft 
m*  urvryad.  and  tha  mm  all  cancy  O*  ganhna  and  hyrbogan  hal 
■jtomofulgi  n comparad  Ad  amagai  and  daadvantagn  ol  bora 
titanium  hydrida  and  cryogenic  hydmgan  flora ga  tyflam.  ara 
anammad.  rain  , Inn  ol  a matel  hydndt  tank  ara  reported,  and  tha 
lack  ol  air  p Hut  ion  canted  by  tiydmgan  comUuflion  n noted  Tha 
' ~ aconoma^  of  hydrogan  Kiel  uta  H conedrred  with 

attention  to  tha  afficianciat  of  gmerating  aynthatlc  hydrogen, 
mathenol  getnHna.  ml  atectrcty  bom  coal  It  b tuggaflad  thaf  a 
Item  noufd  be  W to  tafl  the  applicanon  of  hydromt  el  a 
•ahicutfl  fuel  mmflime  during  the  1980  1986  pmd  M L 
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HYDROGEN  FUEL  AUTOS  READIED  FOR  U.S.  USE. 

R.  Laytner. 

The  Vi rginian-Pi lot,  July  10,1977,  section  0, 

p.01-06. 


AIP  TFRMTNALS  ANO  LIQUID  MY0R0GFN  COMMERCIAL  tec) 

AIR  TRANSPORTS.  tM , 

P,  F,  Korycinskl  c#rl 

International  Journal  of  Hydrogen  Energy, 

Vol.  3,  Ho.  2,  1978,  p.  ,,  ml  , - iky* 
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Jaoanese  auto  manufacturers  using  American 
technology  may  crack  the  world  energy  crisis 
this  fall  when  they  export  to  the  United  States 
cars  that  will  run  on  hydrogen  gas. 


THE  LIQUID  HYDROGEN  OPTION  FOR  THE  SUBSONIC  TRANSPORT- 

A STATUS  REPORT 

Peter  F.  Korycinskl 

NASA  Technical  Memorandum  74089 

September  1977 


FUEL  SUBSYSTEMS  FOR  LH,  AIRCRAFT:  R & D 

REQUIREMENTS 
A.  M.  Momenthy 

International  Journal  of  Hydrogen  Energy,  vol, 
2,  no.  2,  1977,  p.  155-162 

Design  characteristics  of  the  fuel  subsystem  for  sub- 
sonic LH2  fueled  commercial  airchraft  are  discussed 

in  terms  of  requirements  and  technology  aval  labl  H|y. 
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HYDROGEN  PEROXIDE  EMISSION  LEVELS  FROM  A 
HYDROGEN  FUELED  COMBUSTION  ENGINE 
K.  S.  Varde  and  D.  K.  Lewis 

Journal  of  the  Air  Pollution  Control  Association 
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water  Induction  In  hydrogen  powered  1C 
A/WOOILEV.  R L : B/MENRIKSEN.  0.  L.  pa*. 

B/( Billings  Energy  Research  Corp  . Provo.  Utah) 

(Energy  Research  and  Development  Administration  World 
Hydrogen  Energy  Conference.  1st  Miami 
Mar  1-3  1976  > International  Journal  of  Hydrogen 

Energy,  vol  I.  Jan  20.  I»77.  p 


(Author  I nvdrouan- a *r  mlatora  I*  th# 

Addition  of  water  to  t V means  of  both 

Intake  to  bacHMa**  and  reducing  tna 

suppressing  the  ten  v n tests  are  run  on  a 

production  of  o*»dcs  of  n co«cresslon  ratio  of 

Oooge  *40  CIO  V8  turogen  Is 
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efficiency.  E*hau*t  temperature.  NO*,  and  equivalence 
ratio  Is  measured  at  each  e«haust  valve.  It  is  *°ur‘a 
t*a(  a large  cylinder  to  cylinder  variation  in  NO. 
production  is  caused  by  slight  nonun. lormi ty 
Of  the  hydrogen-air  streams.  It  is  further  sno.n  mat 
NO*  production  Is  an  e*ponentiel  function  of 
eoul valence  ratio,  water  to  hydrogen  mass  ratio,  and 
engine  speed 
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layout  and  flight  perfoimar.ee  of  a hypersonic 

transport  /HST/  _ 

A/l'RUVNkNG.  G..  B/KIOSIER  M .;  C/KRAtfJCR.  H PAA: 
C/lMu.nchen.  Technlsche  Unlversltaet  Munich,  west 
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R 0.  V. 

General  considerations  for  planning  and  reference 
deslons  for  a hypersonic  tr.in-poi  t aircraft  (Hili  are 
laid  out.  Selection  criteria  for  airfuiis  are 
discussed,  including  a conventional  w *i  q - f use  I .iqo 
combination,  sedge  airfoils,  and  surfboard  l,pc 
airfoils.  Projections  for  flight  range,  propulsion 
plant  crgan'zat  Ion.  and  drag  value  assignment-.,  m 
computer  models  are  discussed.  High -Mach  diagram-,  are 
plotted  for  performance  In  throttling,  maneu.a.-r  mg. 
acce lerat Ion.  ana  under  loading,  literature  uata  for 
thrust,  fuel  consumption,  and  drag  a-e  found  to  oc 
realistic.  Flight  noise  Is  considered  moderate,  and 
hydrogen  fuel  with  water  vapor  as  e*haust  gas  is 
environments; I y safe. 
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Energy  l 'li  lilies  to  Consumers 
Gas 

Electricity 
Transportation 
Private  Automobiles 
Fleet  Vehicles 
Ships  and  Trains 
Commercial  Alrerift 
Iron  Ore  Reduction 
Summary 
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Transition  and  structure  of  turbulent  jet  diffusion 
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( Author  > 

An  experimental  study  on  transition  and  structure  of 
turbulent  Jet  diffusion  flame  developing  In  a 
cof lowing  air  stream  was  made  using  hydrogen  and 
acetylene  as  fuel  oases  These  fuels  ha>'e  shown 
distinct  transition  me.  nanisms  from  laminar  to 
turbulent  flame  for  hydrogen  it  is  caused  as  th. 
result  of  flow  Instability  very  near  the  avis  of  fuel 
free  Jet.  while  I o*  acetylene  It  Is  caused  by 
Intermittent  fluctuations  of  pipe  » low  Inside  th. 
Injector.  In  the  turbulent  acetylene  flame  the  small 
scale  f I uct  cat  tuns  originated  In  the  pipe  flow  develop 
as  they  flow  downstream  Into  large  scale  eddies  of 
1 um I nous  f I eme 
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COMBUSTION  IMPROVEMENT  IN  A HYDROGEN  FUET.ED 
ENGINE 

S.  Furuhama,  K.  Yarnane  and  I.  Yaroaguchi 
International  Journal  of  Hydrogen  Energy 
Vol.  2-%  no.  3 
pp. 329-340 
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UTTl:  A co'Tf»arisc,n  of  operational  economics  of 

transpor tat  ion  vehicles  operated  on  gasoline  and 
coa I - generated  hydrogen 

AUTH:  A/all  LINGS.  B E Paa  A/iBlIllngs  Energy  Research 
Cor').  . Provo.  Utah) 

In:  Synthetic  fuels  processing:  Comparative  economics: 
Proceedings  of  the  Symposium.  Net.  York.  N.Y.,  April 
4-9.  1976  IA77-36326  16-44)  Nee  York.  Marcel  Dekker* 

Inc. . 1977.  p.  397  4|7 

*AJS:  /•AUTOMOBILE  ENG I NT S/ "COA L UT I L I Z A T ION/ • ECONOMIC 
FACTORS/"  GA  SOI  I NE/  • HYDROGEN  FllE  L S/  * URBAN 
TRANSPORTATION 

AINS:  / AIR  POLLUTION/  COAL  GASIFICATION/  ENERGY  STORAGE/ 
HYDROGEN -BASED  ENERGY/  METAL  HYDRIDES/  POLLUTION 
CONTROL/  SAFETY  DEVICES/  THERMODYNAMIC  EFFICIENCY 

ABA:  G R 

IBS:  An  Investigation  Is  conducted  concerning  tne  vehicle 

operational  costs  lor  a 3S0-vehicle  taxi  fleet  ana  a 
100-vchlcle  Dus  fleet.  The  historical  background 
regarding  hydrogen  engines  Is  reviewed.  Problems  of 
hydrcgen  storage  are  examined,  taking  Into  account  tne 
possibility  to  make  use  of  metal  hydrides.  Attention 
Is  given  to  engine  efficiency,  espects  of  air 
pollution,  the  efficiency  of  eatstmg  energy  resource 
utilization,  economics,  and  safety.  Tne  invest igat ton 
shows  that  coal -generated  hydrogen  does  have  potential 
as  a vehicular  fuel  for  transpor iat Ion.  The  best  area 
for  early  I np I ementat Ion  of  the  fuel  Is  In  fleet 
vehlc las . 
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UTTL:  Guide  for  the  conversion  to  and  maintenance  of 
hydroiien- fueled,  spark  - ignl  ted  engines 

AUTH:  A/SIMPSON.  F B ; B/LOF  T HOUSE . d H , C/SWOPE . D.  R. 
; O/HENRIKSCN.  D.  1. 
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MAJS.  /•HYDROGEN  FUELS/  • I Nil  Pf.AL  C.  0M3UU  T I Or.  EMGI NES/ * S^ARK 
IGNITION 

MINS:  / LOMBUST I ON  CHAMBFRS/  ENERGY  CONVERSION/  FUEL 
COMBUSTION/  HYDRCGEN  BASED  ENERGY 

ABA  ERA 

ABS:  A gutile  to  one  approach  to  the  conversion  of  an 

internal  corpus t ion  engine  to  nydrogen  fuel  is 
presented  Safety  aspects,  conversion  operation  and 
maintenance  of  the  engine  are  also  Included 


UTTl:  Alternate  fuels  for  future  eircreft 


AUTH:  A/BREMER.  G.  0.  PAA:  A/ ( Lockheed- Ca 1 1 fornt a Co  . 

Bi  rbank.  Calif.) 

In:  Intersociety  Energy  Conversion  Engineering 
Conference.  13th.  Washington.  DC..  August 
28  - September  3.  1977.  Proceedings  Voluee  1. 

( A7  7 - 48701  33-44)  La  Granga  Park,  III..  American 
Nuclaar  Society.  Inc..  1977.  p 63 -6b. 

MAgS:  /•AIRCRAfT  FuE l 6/ "HYDROGEN  FUClS/’JCT  ENGINE  FUllS/* 

synthetic  fuels 

MINS:  / COMMERCIAL  AIRCRAFT/  LIQUID  f VCRCGCN/  METHANE / 

• PASSENGER  AIRCRAFT/  SUbSONIC  AIRcRAFt/  SUPERSONIC 
TRANSPORTS/  TECHNOLOGICAL  FORECASTING 
ABA  PTH. 

ABS:  The  paper  mentions  some  results  of  ernwrlsorn  of  tne 

ago  I • cab  I I I ty  of  Mould  hydrogen  furled  aircraft  of 
the  future  and  equivalent  aircraft  foe  • a with  *101  A. 
Liquid  hydrogen- fuc  led  aircraft  sh  /w  « Irar  sop«  r«n,-tty 
stemming  from  better  I 1 f t - to-rtrag  rat’d  m cruise  and 
the  specific  fuel  consumption  realized  Curing  c'u'se. 
These  advantages  are  retained  when  supersonic 
transport  aircraft  arr  considered  as  well.  At  the 
morent.  studies  Indicate  tr.at  It  would  cost  -ore  to 
build  and  operate  a hydrogen- fueled  fleet  than  a fleet 
fueled  with  synthetic  Jet  A.  Out  If  one  tafc*t  into 
account  projected  Improvements  in  the  production 
process  for  liquid  hydrogen  | hydrogen  gasl f icat lunl 
and  for  synthetic  uet  A.  the  LH3  fueled  eircreft  comes 
out  ahead 


The  Liquid  Hydrogen  Option  for  Iho  Subsonic  Transport: 
A Status  Raport 

P F.  Korycmtki 

National  Aeronautics  and  Space  Administration  Langley 
Research  Center.  Langley  Station.  Va.  Sap  77  28p 

NASA-TM  74089 

N 78- 10306/6 WE  Price  code  f*C  A03/MF  A0 1 

Continued  subsonic  air  transport  design  studies  include 
the  option  lor  a liquid  hydrogen  fuel  system  as  an  aircraft 
fuel  conservation  measure  Elements  of  this  option 
discussed  include  (I)  economical  production  ol  hydrogen. 
(2)  efficient  liquefaction  of  hydrogen.  (3)  materials  lor  long 
service  life  LM2  fuel  tanks.  (4)  insulation  materials.  (S)  LH2 
fuel  service  and  installations  at  maior  air  terminals  (6)  as- 
sessment of  l M2  hazards,  and  (7)  the  engineering  defini- 
tion ol  an  LH2  fuel  system  lor  a large  subsonic  passenger 
air  transport 
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COMBUSTION  IMPROVEMENT  IN  A HYDROGEN  FUELED 

|NGFuruha««  K.  Varnane.  and  I.  Yamaguchl 
International  Journal  of  Hydrogen  Energy 

Vol . 2,  no.  3,  1977, 
p.  329-340. 


PERFORMANCE  OF  A HYDROCEN - POWERED  TRANSIT 

VEHICLE 


Roger  E.  Billings 
Hydrogen  Progress 
2nd  Quarter  1977 

p.  16-21 

Hydrogen  s application  to  mass 
transit  systems  is  considered  A 
21  passenger  bus  is  converted  to 
hydrogen  using  a Dodge  engine 
which  has  been  modified  for  high 
compression  operation.  Hack 
firing  and  nitric  oxide  pollution 
formation  are  controlled  by  a 
water  injection  technique. 


Hydrogen  fuel  storage  for  the  ex 
per. mental  prototype  is  aecom 
plished  by  two  metal  hydride  rnn 
tainers  using  an  iron  titanium 
alloy.  Data  are  presented  regar 
ding  equipment  conversion  and 
design,  energy  resource  utili/a 
tion.  economics,  and  saf  ty. 
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- A status  report 
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IA77  4B70I  73-441  la  (.range  Pe-k  |t|  A»crtcan 
Nuclear  Society.  Inc  . 1977.  p %<  972 

ABA  J ¥ B 

ABS  Studies  dealing  *lth  the  Use  Of  liquid  hydrogen  fee 
fuel  In  subsonic  ale  transport  systems  are  rr.ifn't. 
Topics  of  the  sfudles  Include  the  possibility  »u. 
rcoooailcal  production  of  hydrouen  p-r  prci.Urs 
associated  with  tee  efficient  1 loucf  at  t -on  t,i  tu 
the  deve  lop***»nt  o»  ln*.ul»llon  materials  .md  »>•«  <als 
for  long- lasting  liquid  hyarOOrn  fuel  tanks.  |t« 
difficulties  related  to  fuel'ng  processes  ar-o  t’H- 
Installation  of  liquid  hyd-ogep  fuel  stations  a»  »ajor 
air  terminals,  an  assessment  of  tne  hazards  connected 
• Ith  it  quid  hydrogen  fuels,  and  the  eng  net  ring  a<*d 
design  problems  involved  In  loccrporat ing  tiou’d 

fU#’  ***»°"'C  P.s,*o,er 
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Hydrogen  Progress  ,nserv'«*  test  d»«*  for  a 19 
2nd  Quarter  1977  Pass«,'>xer.  hydrogen  powered 
p.  22-27  *?UI * ,s  Pres«nted  Included  is  a 

description  of  the  engine  as 
modified  for  hydrogen  operation, 
the  metal  hydride  storage 
system,  and  the  control  system, 
lerlormance  characteristics  are 
described  for  vehicle  operation 
over  an  established  service  route. 
Also  included  is  a description  of 
two  safety  demonstrations  in 
volvmg  metal  hydride  storage  of 
hydrogen. 
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UTIL:  Direct  connect  tests  of  hyorogen  fueled  s. -person, r 
combustors 
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In:  Symposium  on  Combustion  I Internal  lone  I ) t6tn 
Cambridge.  Moss  . August  IS  20  1976.  Proceedings 

1 A77 - 48 1 58  23-251  Pittsburgh.  Pa  . Combustion 
Institute.  19/7.  p 1619  1629  NASA  supported 
research 

ABA:  ML. 

ABS:  01 rec t connect  tests  cf  hydrogen- fueled  siptrsonic 

combustors  were  performed  using  arc-heated  air  at 
cor.bnstor  Inlet  Mach  numbers  of  2 9 to  3.2  Various 
a>  Isynmetnc  combustor  geometries  of  5 89  and  6.96  cm 
(Inner  diameter  I In.et  >«r«  Investigated,  the  fuel  was 
Injected  Irca  the  wall  either  from  a ring  of  equally 
spaced  holes  normal  to  the  air  stream,  or  from  a 
circumferential  slot  oriented  45  deg  downstream  The 
hole- type  Injecto-'S  consistently  gave  potter  results. 
The  effects  of  various  parameters  are  examined,  and 
the  performance  comparison  procedure  Is  oescrloed.  A 
theoretical  model  of  the  supersonic  combustion  process 
which  Includes  a r ccomhust Ion  shock-compression  is 
used  to  explain  the  character  of  the  observed  pressure 
distributions  and  to  assess  the  effects  of  the 
measured  heat  transfer  rates,  deduced  wall  shear  ana 
combustor  geometry  on  performance. 


> 


^®A284J4  ISSuF  in 

.....  BSS 

«,.»  JSKSSJ’-i*"  ,0"— —.-.a  a, 

... 

"-*it  A 


t, 

£££££££*  !r,r,;  zzz  ‘7zr»i,°n  • » 

u apvf  lr.fi.  /i  a S Of*  ^Villtr  • **«|  | t>oO 

srssmxsrss  2 

compounds  - except  lor  tbo  • 1,7.7.  ‘ 

the  exhaust  gas  of  a hydrogen  f uc  I rd^.Ji  jr*  * "* 

engine  are  all  attnbutabT; 

lubricating  oil.  The  oil  consemot , . 

^easured  con,  mucus,  y ,n  a s h£T SZVTJJ? 
the  carbon  expounds  are  o.i«l,,eu  to  C02  .„d  T, 
concentration  0I  C02  is  continuously  L 

conclusions  are  that  the  oil  Consumpt  |. 

* *^1,! v*  j *nl  lo  *»••«  uf  gasoline  e„g,„...  ,,  ' 

SsT?k“  b ST— :r: 

coep lately  remain.,^  consumed  oil  |,.,ol 


*’£££^2  F£Sy  vSf™1® 

Pntrect  enemy  oo-Sjt^-cawreBaes 
I.  American  Nuclear  Society. 

Subsonic  AM  Transport  A SUIms  Beport.  P f 

Kocyncmski.  NASAJUngky.  . 9M 


378 


ORIGINAL  PAGfc  la 
OF  POOH  QUALITY 


•-  isr*  ’ 

* *'  " . . . , ■ _ h.fiuari.  tu";cd  thre«  ' 

UTT  l 0 meet  connect  test  of  " ..o'- 

tor  to.  an  «nle.  ■ , B GAS*. 

*u™  t-— ■«  • - • 

cobp  

center  M.-.nt..f ..  . a |M(fMMCy  . on 

Joint  Army-Navy  NA  A r.<  to  |,„r,j 

Co-Mtfr.  Corftut  t I on  " " « » * ,..••• 

Academy.  Colorado  Springs.  Co  o. 

Paper  IB  P ... 


Irr  » . 'OCV  P.  i i^.i  von 
in  r S A.r  li-'c 
Aon  r.  17  • " • ’ 


not  possible  

of  a or.-dt»n"*ton»l 

pressor* . 


7PA1BOS0  iSS'Jf  < I A'.E  **0  cAffGoev  2S  7?.  10/7? 
17  PAGES  UNCLASSI fllC  OOtlMfNt 

CcwOost  ton  Improvement  in  a liydrcgeo  i,  nlr(|  «nginn 
A /f  IIPUMAA1A  . S ; B/VAMANC . A C/  f AV&ulltHI  . I PAA 

A iMi.saStil  Institute  of  Technology.  T.pyo.  J.ipai'1 
B iNissan  Motor  Co  . ltd..  Tokyo  Japan I . C/ 1 Japan 
Automobile  Research  institute  Ita-av'  jap  in  i 
I nt erne t Iona I journal  of  M^orrger  Energy.  VO 1 7 Oct. 

77  1977.  p 379  340 

I Author | 

f .per  Imental  testing  c.f  hydmonn  Iu*1f1  ' fas 

verified  that  hydrogen  ran  be  used  svlely  and  ea-.«  . 
and  IS  a premising  fuel  for  ai.t ' r ob  I 1 es  Hn..«  vrr 
there  are  problems  with  abo«.real  comt  ust  *On  anil  IIOi  ■ I 
formation.  This  paper  discussrs  the  phentur.  is.  « • 
abnormal  cortjustloo  and  presmts  a co  -elation  leUrtn 
the  abnormal  combustion  and  f.Ol  ■ i fo-rot ion 
Elimination  of  these  problems  «»s  accomplished  af'ee 


several  engine  modi f 1 cat  I or s a"d  Oy  an 
enper imbntally  developed  'combined  combustion 
process',  the  character  1st les  of  a hydrogen -o* »g  n 
png 1 1 p with  a hydrogen  rich  liel  mivture  were  also 
studied.  This  engine  *is  fou.id  to  have  an  iineaper ted . y 
narr-'wer  range  Of  operation  than  a hydroyer-alr 
eng  I ne - 
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mass  transit  in  a hydrogen  economy 

Jim  Dangerf ield 
Hydrogen  Progress 
2nd  Quarter  1977 
p.  7-13 

"The  energy  crisis  has 
not  yet  overwhelmed  us, 
hut  it  will  if  we  do  not 
act  quickly  . .** 
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JJJ!  RaiuUs  are  presented  of  a«  e-peri-ent  to  invjist.«-»r 
M*  a,  ua-n  4 fl.oh,  conditions  of  th. 

s.eu:  strut  fuel • injector  concept  ."ployed  in  trv 
tang. ay  integrated  -odular  scra.jet  engine  oesip. 
Auto.9n1t.on  of  »rv  hydrogen 

.,1  at  ton  temperatures  Correspond. e3  to  a »••©*» 
nj£*  r o?4.  ho-ever . one.  tgn.tton  -as  Relieved 
stable  co— cue t ion  -as  maintained.  Pressure 
JltturOances  uostrea-  of  the 

-ore  cause.)  by  »ue.  tn|ectton  and  comou-  *on  -e.  e 
generally  not  observed,  th.*  indicates  tne  ebsence  o 
ter.ous  adverse  combustor  - inlet  interactions  *•■•"0 
performance  and  reaction  performance  <■*1*'^'^  ' 

D.ri,  surveys  and  -all  pressure  04 t a Indicate  that 
high  combustion  efficiency  should  be  "!‘h  ^ 

combustor  length  provioed  in  th.  * fl 

dmsion  NO  adverse  mteractlon  oct.een  the 
p.rpenolcular  and  parallel  fuel  - inject  loo  mooes  -as 

observed . 
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The  ret*  * ten  investigation  is  related  to  tr>'-  ..b|*-«.tive 
to  qev.  o alloys  which  would  »o*m  tiyrtrute.  .>in  * 
wa. Imum  ...romt  of  av.il  I Able  hydr.gen  per  unit  • • 0*1 1 

nno  unit  voluvt  at  room  tempr.  ature  It  wr>.  *••*»*'••  »•'•* 
In  actor  twine**  with  |h*  predictions  of  I no  fn-l  Mrr.rr 
theory  the  Ti;*A  ph..sn  ..it  loraofl  If  In  this  • 
denotes  a ml.ture  of  »r  and  *w*e  -•«  either  t 
Co  T he  considered  alloy*  lorfetl  T IH?  •*'*•  • ,0  ''  1,1  -,r 
undetermined  constituent  upon  hyrtrldlnc  .mil  t • tloo 

at  room  temperature  Since  * ' =*•  .as  st  hie  t>  ih-Hit 
7 SO  C the  available  hydrogen  at  roo*  t*  •«**.  an.re  *.i 
mostly  from  * he  Tl*  pha-e  No  I tpr  ovemrnt  S .r.  the 
hydndlng  cMr»Ct»r  1st  If  t of  7 • 30  «*  rreparol  to  t.fe 
•ere  observed  at  room  temoe-atu<e  Tre  one  s.-mple  that 
was  hydrided  and  extracted  at  400  C shewed  n. 
une.pec ted  peaks.  the  e-tract loo  remains  Consisted  of 
TIN.  TIM2.  T I 3N . And  Tt 


77n35T4**»  ISSUF  IB  BACf  ?11?  CATEGP«»  2B 
BPt?  NASA  IN  * 3SSt  £ 9070  77/06/00  33  PAGES 

UNClASSirlfO  DOCUMENT  ,...i. 

UTTf  Thermal  slabltlTy  of  ssme  aircraft  turbtna  fuel* 
derived  from  oil  shale  and  coal 

C0PP  Nat  tonal  ^Aero.aut  tc  S and  *p«c*  Ad-ifiljirpnon  U.l« 
Basearch  Cantar . Clavaiand.  Ohio  AvAll-HTIS  S* 

MC  A03/NT  AOt 
Wash i nqton 
ADA:  Author 

ABS:  thereat  stability  fcreak|>Olnt  tempera!  u*  e%  *r>  •!.«,« 

*n<  3?  Jet  fuels  pret>ir*d  from  nil  sr  ate  an.i  ...ii 

Syncrudes  hy  various  chorees  of  h yqr  t o*  n.it  i |., 

Vfr'ty  hyiteotraatad  v'ale  O'ls  «lth  nitro  n 
( . ntrets  of  0 t to  0 74  .oiqM  p>  ec«*nt  hart  f • Ik  1*. ) I fit 
t.  arf.eratu*  e".  m Thr.  477  to  SO*  ¥.  1 4nu  to  * .!>  * i ■ .Voge 
N ; cher  '.evert  ty  trratrwnt.  It.rnnq  • i r<  o.  . I.  ,.l.  to 
0 COB  to  0 01 7 .fieri  *-■  rc«  n*  . resul|*-<J  in  : •.>•.;  nt 

temner  a turps  in  the  s«iS  to  53«  a 1 4SC  to  SdO  • i • i.ige. 
Ci*al  derived  fuels  show  d ;«w*  a ’ I y In^rra-.m. 
brrakpp  I lit  tr-iyieratures  kith  InfiraM.iq  we  I gr.  t pan  cent 
h ydrogrn . fuels  beio*.  IJ  aaeight  percent  hyd*  qrn 
having  breakpoints  below  533  a 1 **>0  f»  Compar  I .0ny 
are  sho*n  w'th  similar  Mteraturr*  rata 
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ABS  The  paper  dlscu'se  . NASA  studies  of  *he  potentials  nf 
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hydr.,qen  ItpUs  Include  areas  of  fuel  production  air 
terminal  r^urnmnts  foe  aircraft  fueling  | for  1 , Q.  ... 
bydrrgen  onlyl.  and  the  performance  Character t%t tc*  0f 
aircraft  designed  to  util  ire  alternate  fuel*  Erv-rgy 
requirement'  associated  with  the  production  of  e.Ch  of 
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prices  are  estimated  Subsonic  commercial  air 
transport*  using  Itqu'a  hydrogen  fuel  have  been 
era  I y red . rod  their  pe- formanre  and  the  performance  cf 
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A ut nor  , ^ 

A Toltlcyl  inder  reciprocating  angina  -as  t.-.u  to 
extend  tnc  efficient  It -n  np*r#*mg  range  o»  gusoKne 
by  adding  hydrogen  Both  bottled  hydrogen  and  hydrogen 
produced  by  a research  methan.  I steam  refer.*, 
usrd  These  results  -ere  comr  ared  with  resells  for  all 
gasoline.  A h igh -ccrp. esston  rat io . displace"  - nl 
production  engine  -as  t-  ed.  »M>."t'>t  f laae  sj  e*. 
used  to  oesertbe  the  differences  in  c-issi  ms  and 
performance  Therefore.  engine  emissions  «nd 
perform  nee.  Including  ..pparent  *la<-u  speed  ar.d  energy 
lost  tc.  the  coollr  system  end  tre  e.houst  gas.  -ere 
measured  over  a rarge  of  ago • valence  ratios  for  oacn 
fuel  *M  emission  levels  decreased  at  tne  leaner 
conditions  Adding  hydrogen  significantly  increased 
flame  «-n**d  over  ell  cgul  valence  ratios 
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period  B-Ith  studies  pr< Ouced  co*  c»P t i.j  I o.  •.  O. . i w 
fed  life-,  to  general*  'he  required  cumtltns  •••  «u*l 
from  pipeline  qaseous  hydroqe-n  a-  n In  e-llv»i  1 d 
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fou'-o  II  practical  to  converge  tie  fuel  supply  i ne 
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Performance  of  a hyorogtn- powered  tff'i't  vehicle 
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ENERGY/ ’MU AL  HYDRI OES/ ’ SORT ACE  VEHlClES/'URBAh 
TRANSPORT  At  ION 

t | Nf RuT  STORAGE/  IUEL  CONSUMPTION/  SAfETY  MANAGfUChT 
{Author | 

In-service  test  data  lor  a 19  passenger, 
h yd.  oven  powered  bus  is  presented  Included  is  a 
description  of  the  engine  as  modified  for  h*o» og  n 
operation,  the  metal  hydride  storage  system,  end  the 
control  system  Performance  character  1st tes  *re 
described  for  vehicle  operation  over  an  esiaolis*  <j 
service  route  Alsu  included  is  a description  uf  l.o 
safety  de.uost.  at  tons  involving  metal  hyorid*  storage 
Of  hydrogen. 
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AeS:  Problems  concerning  thr  use  of  f-.dro.’n  .is  a f.,e:  lor 

motor  vehicles  are  related  to  fhr  storage  o'  the 
nyijri.w-n  onlrirc!  a vehicle  the  ictMtii  I ity  ts 
i iVMit  t ya  t cd  to  use  an  approach  h.-.V',;  on  cnl  tret 
hydrogen  generation  at.  a means  to  svo»d  these  storage 
difficulties.  Two  major  chemical  proro',  ns  can  I'.  t,  e(i 
to  produce  hydrogen  from  Itguld  by. Jr,  , artx  ns  amt 
methanol  . In  steam  reforpilrg.  tht  fuel  reacts  , i.h 
w *.>r  on  a catalytic  surface  to  culm  e a m .»i„..  of 
hydroecn  and  carbon  nwroxlce.  In  par|  .j(i  Cn. nation 
ti.o  ‘ucl  reacts  with  air.  either  on  a catalytic 
surface  or  in  a flame  front,  to  yield  ..  i.it>tUrp  of 
hydrogen  and  carbon  monoxide  Thera  a-#.,  many 
tradeoffs  in  onooard  hydrogen  generation,  |.  th  mi  the 
c no Ice  of  fuels  as  well  as  In  *hr  cooler  of  0 chemical 
process  Attention  is  giver  to  these  alternative-.,  the 
results  of  some  experimental  work  in  this  area,  and 
the  compost  ion  of  various  hydi  ogen - r t Ch  oases  in  an 
Internal  combustion  engine. 
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ABA : I Author  I 

ABS:  Dim  to  economic  and  operational  problems  demon* t*ateM 

with  H2-fuelcd.  natui  al  iy-aspirated  o«oiin»  eng  nr  . 
and  the  Inability  of  unnodl  f «rd  Ciyv  ' engines  »•»  r-jn 
successfully  on  M2  It  appears  that  a hybrid  engine, 
called  tne  CF  I engine,  will  have  to  bn  oe«e  l<4>«'d  if  M2 
Is  to  become  an  alternative  automotive  fuel  of 
significance  The  CM  cycle  *s  araly/rd  on  lie  basts 
of  the  al r • st andard-cyc le  app« o» imat i on  and  its 
performance  characteristics  are  predicted.  Pub 1 1 '.bed 
data  from  an  experimental.  s*i-glc-cyl  Imfer . lab-nalory 
version  of  a CF I engine  support  tne  prediction 
Considering  the  promise  Of  the  CFI  engine  for 
advancing  the  penetration  of  H?  Into  the  automotive 
fuel  market,  development  of  a practical  m2  Cf  I engine 
Should  start  immediately. 
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UTTl:  Some  problems  In  the  operational  analysis  of  a 
hydrogen - fuel ed  Qas  turbine 
AUTH:  A/VABGMAVSK 1 1 . I l.J  B/RANILO.  P M.; 

C/AMf.  ROcHE  V ICH . A.  V.  PAA  : C/ 1 ARadem  I I a Nauk 
Ukral nskol  SSR . Instltut  Problem  Mashlnostroenl la . 
Kharkov.  Ukrainian  SSR I 

Problcmy  Mashlnostroam la . no.  3.  1976.  P 85-92  In 
Russ i an . 

MAJS:  /^ENGINE  CONTROl/*GAS  TURBINE  E NG I NFS/* HYDROGEN  Fu£LS 
/•TMI PMO0YNAMIC  EFIICIENCV 
MINS:  / AUTOMATIC  CONTROL/  BLOCK  DIAGRAM//  KEROSENE 
ABA:  B.d. 

ABS:  An  analysis  *S  pre-ented  of  the  thermodynamic 

efficiency  and  ope'ating  character i st les  of  a 
hydrogen- fuel ed  gas  turbine  engine  A method  of  fuel 
supply  and  automatic  control  for  the  engine  are 
proposed.  A hydrogen- fueled  gas  turbine  is  compe-  eo 
with  a kerosene - fue I ed  turbine  In  terms  of  efficiency 
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HYDROGEN  STORAGE  ON  HIGHWAY  VEHICLES:  UPDATE  '76 
E.E.  Ecklund,  F.L.  Kester,  Energy  Research  and 
Development  Administration,  Washington,  D.C.  U.S. 

HYDROGEN  VEHICULAR  FUEL  STORAGE  AS  A STEP  IN  A W/ 
SPLITTING  CYCLE 

P.S.  Rudman,  Department  of  Physics,  Technion  - It 
Institute  of  Technology,  Haifa,  Israel 

HYDROGEN-POWERED  HIGHWAY  VEHICLES:  APPLICATIONS 

OPTIMUM  FORM  OF  FUEL  STORAGE 

R.L.  Whitelaw,  Virginia  Polytechnic  Institute  an< 
State  University,  Blacksburg,  Virginia  U.S. A. 
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ABA:  SO 

ABS:  The  search  for  an  environmentally  acceptable  fuel  to 

eventually  replace  pet rol eum- based  fuels  for 
long-range  jet  aircraft  has  singled  out  I I Quid 
hydrogen  as  an  outstanding  candidate.  Hydrogen 
liquefaction  Is  discussed,  along  with  the  effect  of 
several  operating  parameters  on  process  efficiency.  A 
feasible  large-scale  commercial  hydrogen  liquefaction 
facility  based  on  the  results  of  the  efficiency  study 
Is  described.  Potential  future  Improvements  In 
hydrogen  liquefaction  are  noted. 


METHODS  OF  ON-BOARD  GENERATION  OF  HYDROGEN  FOR 
VEHICULAR  USE 

A.Z.  U liman,  W.D.  Van  Vorst , School  of  Engineerii 
and  Applied  Science,  University  of  California  at 
Los  Angeles,  Los  Angeles,  California  U.S. A. 

AUTOMOTIVE  FUEL-SAVING  SYSTEM  WITH  ON-BOARD  HYDR( 

GENERATION  AND  INJECTION  INTO  I.C.  ENGINES 

D. A . Kelly,  Technldyne,  Inc.,  Maspeth,  Ne*  York  l 
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UTTL:  Calculation  of  conditions  for  combust  • on  Sep.uatiun 
behind  a flat  projection  and  In  a recess  In  tt>r 
supersonic  flow  of  a ny<irocen -a  I r fuel  ■oturv 
AUTH:  A/MESHCHER1 AKOV.  E.  A.;  B'MAMASHCVA  0 V.  PAA : 
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B71-B79.  In  Russian. 

ABA:  P.T  H. 

ABS:  Theory  of  Isothermal  reactors  to  combination  with 

elements  of  theory  of  turbulent  jets  •*  applied  to 
calculate  the  flow  parameters  In  separated  combustion 
In  the  recirculation  zones  behind  a flat  projection 


and  In  a recess  slluatpd  in  the  supersonic  flow  of  a 
homogeneous  hydrogen- a I r fuel  mlsture.  Fairly  complete 
kinetics  of  hydrogen  combustion  in  air  is  usad  In  tr.a 
calculations.  Including  eight  reactions  for  seven 
components . By  the  .me  t ru>d  It  is  possible  to  trace  the 
effect  of  various  geometric  and  regime  parameters  on 
the  stability  limits  of  the  operation  of  combustion 
stabilizers  of  e given  type. 
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HYDROGEN  AND  OTHER  SYNTHETIC  AIRCRAFT  FUELS 
FROM  COAL 

R.D.  Wltcofski,  NASA  Langley  Research  Center 
Hampton,  Virginia  U.S.A. 


THE  FOTENTIAL  OF  LIQUID  HYDROGEN  AS  A MILITARY 
AIRCRAFT  FUEL* 

W.T.  Mikolowsky , L.W.  Noggle,  The  Rand  Corporatic 
Washington,  D.C.  U.S.A. 


SOME  EARLY  PERSPECTIVES  ON  GROUND  REQUIREMENTS  OF 
LIQUID  HYDROGEN  AIR  TRANSPORTS 
P.F.  Korycinski,  NASA  Langley  Research  Center 
Hampton,  Virginia  U.S.A. 
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UTTl:  Hydroqpn  as  a fuel  In  compression  Ignition  engines 
*UTH:  4/KARIM,  G.  A PAA  A/ (Calgary  University.  Calgary, 
Alberta.  Canada! 

Arehiwum  T ermody nan I k I I Spa  Ian  la.  vot  7.  no  1 
1®76.  P 69-100. 

ABA  - ( Author ) 

ABS:  Review  Is  made  of  some  of  the  main  operational 

features  assoc tated  ,lih  the  use  o»  hydrogen  as  a fuel 
In  engines.  The  paper  presents  some  findings  of  an 
I nves 1 1 ga t I on  Into  the  performance  of  a ronpressi on 
Ignition  engine  fueled  with  hydrogen  Most  of  Ih' 
experimental  work  reported  relates  to  a laboratory 
dual  fuel  engine  where  hydrogen  was  I n t rccS.cec!  Jus. 
outside  the  engine  cylti-der.  mixed  with  the  nece-  sary 
air.  compressed  and  then  Ignited  by  the  injection  0‘  a 
small  quant  * of  I iqukI  fuel  near  the  end  of 
compr ess  1 or. . Moreover,  the  role  of  various  operating 
parameters  on  the  onset  of  autolgmtlon  In  a motor 
engine  In  the  absence  of  a deliberate  source  of 
Ignition  was  established  analytically.  The  paper  then 
concludes  with  the  examination  of  the  prospects  of 
using  hydrogen -oxygen  mixtures  In  engines. 


VULNEHABILITY  OF  ADVANCED  FUEL  SYSTEMS  FOR  AIRCRA 
J.R.  Lippert,  Wright-Patterson  Air  Force  Base, 

Ohio,  U.S.A. 

NEW  POTENTIALS  FOR  CONVENTIONAL  AIRCRAFT  WHEN 
POWERED  BY  HYDROGEN-ENRICHED  GASOLINE 
W . A . Menard,  P.  I,  Muynihan,  J.H.  Rupe , Jet 
Propulsion  Laboratory,  Pasadena,  California  U.S. 

FUEL  SUBSYSTEM  CHARACTERISTICS  FOR  LH^  AIRCRAFT 
A.M.  Momenthy,  Boeing  Commercial  Aircraft  Company 
Seattle,  Wns^^Tton  U.S.A. 


TP  Advances  in  cryogenic  engineering,  v,  21  / 

J'90  edited  by  K.  D.  Timmerhaus  and  D.  H.  Weittel. 
.A3  — Hew  York  ! Plenum  Prc3«,  C19761 

v.?l  xv,  5*»9  p.  s ill.  ; 26  cm, 

"A  Cryogenic  Engineering  Conference 
Publication," 

ISBN  O-306-3R0PI-B 

1,  low  temperature  engineering — Con- 
gresses. I.  Tinracrhejus.  K.  P.,  ed.  11, 
Weitzel,  P.  H.  # ed.  III.  Cryogenic  Engi- 
Dispersion  of  Hydrojren  or  Methane  Fuels  Released  into  an 
Automobile  Interior,  J M.  Arvidson.  J Hord.  and  D B Mann 
Cryogenics  Division,  Institute  for  Basic  Standards  \a- 
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hydrogen- fueled,  spark  - ignited  engines 
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; 0/HENR1KSEN.  D.  L.  PAA:  C/ ( Idaho  National 
Engineering  laboratory.  Idaho  Falls.  Idanol ; 

D/( Billings  Energy  Research  Corp..  Provo.  Utah) 

In:  Intersoctety  Energy  Conversion  Engineering 
Conference.  11th,  State  Line.  Nev. , September  12-17, 
1976.  Proceedings.  Volume  1.  IA77-12662  02-44)  New 
York.  American  Institute  of  Chemical  Engineers.  1976. 
p.  978  984. 

ABA:  R.D.V. 

»BS:  An  outline  for  the  design  and  maintenance  of  engines 

burning  hydrogen  fuel,  and  for  conversion  of  engines 
to  hydrogen  fuel.  Is  presented.  Properties  of  hydrogen 
as  engine  fuel  are  examined  (low  ignition  energy,  high 
Ignition  tenperat ure , high  heating  value,  and  air  ^ 

displacement)  and  the  behavior  of  H2  In  engine  systems 
are  analyzed,  along  with  efficient  forms  of  H2  storage  j 
(compressed  gas.  liquefied  cryo  medium,  and  metallic 
hydride  pellets)  and  H2  engine  processes.  Hays  of 

preventing  oxygen  In- leakage  and  H2  out- leakage,  seal 
design,  and  prevention  of  hydrogen  emDrittU-nent  of 
engine  materials  are  mentioned,  use  ol  lean  mixtures, 
exhaust  gas  recirculation,  and  water  induction 
( injection)  are  techniques  described  Back! lash 
suppression  and  other  aspects  of  hydrogen  engine 
operation  are  outlined,  along  with  engine  break-  n. 
engine  tuning  and  Ignition  t'mtng.  anil  mai nli.-nance 
(periodic  preventive  and  trouble  snouting) 
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UTTL:  Thermal  design  and  analysis  of  a hydrogen -Burn I ny  wind 
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ABA:  Author 

ABS:  An  aerodynamic  model  of  a hydrogen  burning,  airframe 

Integrated  scram)et  engine  has  been  oestgned. 
fabricated,  and  Instrumented.  This  model  Is  to  De 
tested  In  an  electric  arc  heated  wind  tunnel  at  an 
altitude  of  35.39  km  (116.094  ft. I but  wltn  an  Inlet 
Mach  number  of  6 simulating  precomprcss Ion  on  an 
aircraft  undersurface.  The  scramjet  model  is 
constructed  from  oxygen  free,  high  conductivity  copper 
and  Is  a heat  sink  design  except  for  water  cooling  In 
some  critical  locations.  The  imoel  Is  Instrumented  for 
pressure,  surface  temperature,  heat  transfer  rate,  and 
thrust  measurements.  Calculated  flow  properties.  he3t 
transfer  rates,  and  surface  temperature  distributions 
along  the  various  engine  components  are  Included  for 
the  conditions  stated  above.  For  some  components, 
estimates  of  thermal  strain  are  presented  which 
Indicate  significant  reductions  In  plastic  strain  by 
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Development  of  a liquid  hydrogen  car 
A/FURUHAMA.  S.;  B/HIRUMA.  M : C/ENOWOTO.  Y. 
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In  Miami  Univ.  first  World  Hydrogen  Energy  Conf. 
Proc..  Vol  3 32  p (SEE  N77-21626  12-441 

A liquid  hydrogen  tank  with  a capacity  of  230  liters 
(61  gal.)  at  5 atm/g  (71  pslg)  pressure  was  installed 
In  a Datsun  B210  passenger  car  having  a 1.4  liter 
displacement  engine.  Because  the  lower  temperature 
hydrogen  gas  Introduces  better  performance  In  the 
engine,  fuel  was  lead  from  the  rear  tank  to  the  front 
engine  through  a vacuum  Insulated  pipe  ano  Injected 


Into  the  intake  port  *>y  a mechanical  .alve.  the 
performance  of  the  ca  ' Id  a 2 .BOO  km  (1.30  mil  rally 
Is  evaluated  as  regal  Is  energy  economy  emission,  and 
safety. 


selective  cooling  of  the  model  These  results  show 
that  the  100  thermal  cycle  life  of  the  engine  was  met 
with  minimum  distortion  while  staying  within  the  2Go9 
N (600  Ibf  ) engine  weight  limitation  and  while  cooling 
the  engine  only  in  critical  locations. 
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The  paper  Is  concerned  with  an  effect ‘ve  Solution  nf 
easy  and  Ine, pensive  production  and  «.«fe  st'-'acf  nf 
hydrogen  for  use  as  a fuel  for  lutoactii  ie*.  The 
discussion  covers  raw  materials  and  chemistry  '.ital 
power  r e,ju  * r ere  n t S . payload  c omp  * r > is.  and  sy'-ler* 
layout,  with  particular  reference  to  el.ctrol,  • • 
sodium  hydrov.de  ard  sodium  chirr  Ice  The  hy.jri  rn 
t.mk  at  3 atm  serves  only  as  a buffer  to  start  iho 
engine  and  maintain  the  engine  cycle  until  me 
generation  of  hydrogen  from  The  tem  t *nn  Cha-Ger 
reaches  the  engine  The  react  *on  c na-"t»rr  will 
ultimately  be  filled  with  sodium  hyd.o.de  which  can 
be  recovered  for  the  recycling  process  .he  t »a 
electrical  energy  r egu  I ' ed  for  running  tie  far  t.» 
recycling  sodium  hydrow • de  Is  34  OOO  IKW  Wan 


3^T 


World  Hydrogen  Energy  Ganferenae,  1st,  Miami 
Reach,  1576. 

Conference  proaoedings:  1st  World  Hydro- 

r% imr  Mi 

(Sessions  6C  and  7C)  /\[)TDfHO^lL€S 

WATER  INDUCTION  IN  HYDROGEN-POWERED  IC  ENGINES 

R. L.  Woolley,  D.C.  Henriksen,  Billings  Energy 
Research  Corporation,  Provo,  Utah  U.S.A. 

FUEL  CELL  DEVELOPMENT  FOR  USE  AS  A POWER  SOURCE 
IN  TRACTION* 

A.  Blanchart , C.  De  Brandt,  C.  Spaepen,  Belgian 
Nuclear  Research  Center,  Mol,  Belgium 

DEVELOPMENT  OF  A LIQUID  HYDROGEN  CAR 

S.  Furuhama,  M.  Hiruma,  Y.  Enomoto,  Musashi 
Institute  of  Technology,  Tokyo,  Japan 
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f.«lbnu0‘!r  concAjctea  concerning  th. 

' y *°  u#*  "du,d  hydrogen  .s  fuel  for 
^ R'rcr.Et.  Effect,  related  ,o  lo-er  fuel 
-eight  and  larger  tank  volume  compensate  each  otV 
The  energy  consumption  in  the  case  of  an  a?rcr*o 
u. I ng  hydrogen  is.  therefor.:  abo!t thT.ll A , 
ccse  of  a corresponding  conventional  airc^Tft 
However . a con, l p.r Jb , # aw>unt  of 

:s,  S:; 


more  expensive  than  synthetic  hydrocarbons  As  m«cn  as 
40‘4  of  th«  operation^)  coat*  Of  cow^»erc*al  aircra  t 
can  be  related  to  fuel  costs  It  is  ecncluo«a  that  a 
u*e  of  hydrogen  in  commercial  aviation  on  the  basis  of 
the  current  status  of  technology  is  not  economic 
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F.B.  Simpson,  J.H.  Lofthouse,  D.R.  Swope,  R.L.  Wo 
Idaho  National  Engineering  Laboratory,  Idaho  Fall 
Idaho  U.S.A. 
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UTTl : Use  of  hydrogen  In  automotive  engines 
AUTH  A/GUPtA.  C.  p. 

C0RP:  Roorkce  Unlv.  (India).  AVAIt. NTIS  SAP  HC  A‘j‘j/Mf 
A0 1 

In  Miami  Unlv.  first  world  Hydrogen  Energy  Conf 
Proc..  Vo  I . 3 25  p (SEE  N77-2lt>26  12  44) 

ABA:  Author  ’ * ' " * ---  ......  . . 

ABS:  The  case  of  hydrogc-n  as  automotive  engine  fuel  Is 

Oiscussed  in  the  Context  of  environment  pollution  and 
scarcity  of  hydrocarbon  fuels.  The  development  of  the 
air-breathing,  hydrogen  IC  engine  Is  reviewed  The 
hydrogen-oxygen  high  temperature  cycle  power  plant  for 
automotive  applications  Is  also  examined.  Various 
methods  of  storing  hydrogen  on  automotive  vehicles  are 
discussed  and  the  resulting  vehicle  weights  and  ranges 
compared.  The  production,  transpor  tat  ion . stor.ig*  and 
distribution  nf  hydrogen  are  briefly  considered. 
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3S  devaluation  of  fuels  shows  that  presently  cnl» 

methanol  and  hydrogen  can  be  considered  ns  pcss'blo 
substitutes  for  gasoline  and  Diesel  o«l  as 
motor-vehicle  fuels  Ouestlons  related  to  a use  of 
methanol  and  hydrooen  for  the  preools'on  of  road 
vehicles  are  Invest  taking  into  account  the 

availability  of  the  raw  materials  for  a Droduc • «on  of 
the  two  fuels,  problems  of  fuel  storage  on  b-  irfl  the 
vehicle,  and  aspects  of  motor  operation.  It  Is  pointed 

out  that  the  use  of  either  fuel  as  a substitute  for 
the  currently  used  fuels  for  motor  vehicles  would  lead 
to  a significant  reduction  of  air  pollution  problems 
An  introduction  of  methanol  as  fuel  on  a relatively 
short-term  basis  Is  possible  A use  of  hydrogen, 
however,  requires  the  solution  of  a number  of  problems 
mainly  related  to  the  economic  production  of  the  gas 
and  its  storage  on  board  the  vehicle. 
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furl  subsystem  characteristics  for  Ih?  airrr<it 
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AVAIL  NT  IS  SAP:  HC  A9-/MF  ACl 

In  M i am i unlv.  first  World  Hydrogen  fnrrQy  r0nf 
Proc..  Vol.  3 16  p (SEE  N77- 71676  12  4-1  I 

/•AiPCRAfT  fuel  systems/  energy  foiicv/- mvdru.cn  iuels 

/•IIOUID  HYDROGEN/ • T RANSPOK T A T j cn  ENECOV 
/ AIRCRAFT  safety/  COMMIRCIAL  AIRCRAFT/  CRyOGEMCS/ 
ENERGY  TECHNOLOGY/  FUEL  PUMPS/  FUEL  TANKS 
Author 

Design  characteristics  of  the  fuel  Subsystem  for 
subsonic  LH2  fueled  commercial  aircraft  are  discussed 

In  terms  of  requirements  and  technology  availability 
Some  of  the  differences  between  IH7  systems  developed 
for  apace  vehicles  and  those  required  for  commercial 
aircraft  are  pointed  out  Significant  areas  of 
technology  requiring  advancement  and  lorg  lead  time 
development  testing  are  Identified  Results  obtained 
from  a Boeing  study  covering  the  development  of  a 
candidate  fuel  Sub-ystem  for  a 3.000  nautical  mile 
range  lh2  fueled  commercial  airplane  are  Included 
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ASA:  I Author  | 

A8S  Twelve  different  vehicle  replication'  are  cons -dried 
for  the  future  era  of  hydrogen  as  foe'-  It  is  slmwn 
that  seven  different  stored  er-erny  gu.m»  • t Im  . fn« 
100.000  to  8 000.000  Ittu  will  act  o*«*odate  all  f^ili*** 
tank  sizes  and  weights  f or  carp  are  then  d«  iriwinrd. 
both  for  liquid  hycirorien  at  2 a'r.  23  K and  f«.i 
pressurized  hydrogen  at  102  atm  ?18  k Liquid 
hydrogen  storage.  In  we  1 1 * Insulated  tn-F.iCr.  IS  -.»«  «n 
to  be  1/50th  «he  weight  and  1/I5fn  the  cost  of 
pressurized  oas  storaoe.  for  Ihe  sam-  energy.  • .ides 
t-etng  much  safer . TT.<  u'e  of  UnuefUd  natural  »ri'- 
flNGI.  so  Ir.ng  as  avai*.‘ibl*.  mj.,ys  a 505.  w'-rght  ml 
cost  advantage  over  liquid  hyr  r- ?en  tor  ta-ifc.iq-  alme. 
Two  million  Btu  Ot'  llQU'd  hydrogen.  suff*CI»nt  for  a 
400-mlle  family  car  trip,  may  be  stored  IP  two  4j-ln. 
long  by  8 Ip.  dlam  insulated  tanks  for  a total  lank 
weight  of  70  lb  and  cost  of  5763. 
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UTTL:  Hydroqen - powered  highway  vehicles  Applications  and 
optimum  form  of  furl  storage 
AUTH:  A WMITELAW.  R l 

C0RP;  Virginia  Polytechnic  Inst,  and  State  Unlv 

Blacksbura  AVAIL  NT  IS  ',fP  HC  *99  ME  AOI 
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ABA : Author 

ABS:  twelve  different  vehicle  applications  n-f  * 

for  the  future  era  of  hydrooer.  as  fuel  It  »s  s*vn-.<i 
tliat  seven  different  stored  energy  ot-.iet  1 1 les . from 
100.000  to  8.000.000  Btu.  will  a-  c-rwr  till*  all 
Opt  Imtjm  tank  sizes  and  weight'  for  «.i  >i  are  II  rn 
determined,  both  for  1 ittuld  h-,Ui o-jf n .it  2 a*'<-'»  23k. 

and  for  prr-surlzed  hydrogen  «t  1H2  A'.t-ui  . >•  Hk 
l • OU 1 d hydrogen  storage  In  «e| I • I nsu * at ed  t.  ni  uje  S 
st>own  to  be  l/S0th  the  weight  and  1/15th  tnr  . .»st  cf 
pressurized  gas  storage  for  tne  same  energy,  t-*  .tiles 
being  much  safer. 
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( A 77  - 33326  14-44)  Coral  Gables.  Fla  . University  of 
Miami;  New  York.  Pcrgamon  Press.  1976,  p.  5C-33  to 
5C - 56 . 
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S.O.  . . „ nrnh|el,  o»  liquid- hydrogen 

The  paper  examines  I transport  from  the 

UH2  I subsonic  1 ane* manufacturers,  t ™ "« 

perspectives  of  a 'rpi  aotnority  and  tne  LH2 

operator,  the  air  t*rn,'?a'  d ^ identifying  common 

Kirrs:. .» ..*.■»»»  »--,o 

General  const  derat  *OnS  • hydrogen 

sources  and  cost  ° 2ava,  labi  I ity.  The  ,act  ,hat 
l louef act  Ion.  and  tton  et  altitudes 

hydrogen  ^uatai nscomt^an  hydrocarbon  lueU  surest* 
subst ant  tally  hlg  - designed  to  operate  at 

that  air  transport  This  can  be 

higher  enroute  atr  tr*-  relieve  tra*f«c  congestion  on 
on “advantage  If  only  «o  ^‘‘'ne't  Interfaces  in 
heavily  traveled  roult*'  , ,n  4lP  transportation  are 
planning  for  the  use  of  profitability. 

electrical  discharges 
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UTTL:  Fuel  subsystem  characteristics  for  LH2  aircraft 
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In:  World  Hydrogen  Energy  Conference.  1st.  Miami 
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Miami;  New  York.  Pcrgamon  press.  1976.  p.  5C-87  to 
5C- 103. 

ABA:  (Author) 

ABS:  Design  characteristics  of  the  fuel  subsystem  for 

subsonic  LH2  (liquid  hydrogen)  fueled  commercial 
aircraft  are  discussed  In  terms  of  requirements  and 
technology  availability.  Some  of  the  differences 
between  LM2  systems  developed  for  space  vehicles  and 
these  required  for  commorc ' s I aircraft  are  pointed 
oui.  Significant  areas  of  technology  requiring 
advancement  and  long  lead  time  development  testing  are 
Identified.  The  material  presented  reflects  the 
results  obtained  from  a Boeing  study  covering  the 
development  of  a candidate  fuel  subsystem  for  a 3000 
nautical  mile  range  LH2  fue  led  comwc  ta  I airplane. 
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MINS:  / AERODYNAMIC  CHARACTERISTICS/  ENGINE  OESIGN/ 

SUPERSONIC  AIRCRAFT/  THERMODYNAMICS/  VARIABLE  GEOMETRY 
STRUCTURES 
ABA:  Author 

ABS:  The  aerodynamic  and  thermodynamic  behavior  of 

turlxrockets  and  turboramjels  Is  considered.  By  means 
of  variable  engine  geometry,  multicycle  engines  meet 
aircraft  requ 1 1 omen  I s for  takeoff,  climb  cruise 
maneuver,  loiter,  and  landing.  Per f ormance 
characteristics  are  evaluated  for  tnese  conditions, 
taking  Into  account  variable  geometry  In  some  Intake 
and  exhaust  configurations.  Problems  arising  from 
future  hlgn  energy  fuels,  particularly  hydrogen. 

Impose  changes  in  interface  components,  geometry,  and 
control.  Preliminary  designs  of  turborockets  and 
turboramjets  for  military  and  civil  applications  are 
discussed . 
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MAJS  /'ENERGY  POllCV/-HVOP<.GfN  I UE  IS/  • I M E »NA  l CWHUST  ION 
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MINS  / ENGINE  DESIGN/  EAMAUSt  GASES/  FIJEl  SYSTEMS/  M’Al 
MVOPIOES/  MOTOR  VEH1CIES/  SAFETY  UANACIMi.N1 
ABA:  Author 

ABS:  Hydrogen’s  .sop  1 I cat  ion  to  mass  t*ansl  syt"*--. 

cons  I dr red.  A 31 -passenger  bus  is  condor trn  lo 
hydrogen  using  a Dodge  engine  which  h.iv  be.  o m.^.T.rd 
tor  high  confession  operation  Bach  tiring  and  mine 
ox i dr  pollution  formation  are  controlled  by  a eiter 
Injection  technique  Hydrogen  fuel  storaac  f«r  I ne 
experimental  prototype  is  accomplished  by  two  -«'ta! 
hydride  containers  using  an  iron  titanium  alloy  Data 
are  presented  regarding  egulpment  conversion  and 
design,  energy  resource  utilisation,  economits.  a'd 

safety . 
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ABA  A u t hor 

ABS:  a 1975  Pontiac  Grand  Vtlle  -as  converted  to  run  on 

hydrogen  Engine  conversion,  the  design  of  the 
Iron  tltanlun  storage  system,  and  tne  design  of 
related  controls  and  safety  eifilpment  are  discussed 
Engine  modifications  Include  increase  in  compression 
ratio,  conversion  of  the  carburetor  for  water 
Induction,  and  changes  In  the  Ignition  system  Power 
control  is  obtained  by  throttling  the  alr-nydrog-n 
mixture.  Waste  heat  from  the  eor.me  exhaust  Is 
circulated  through  the  hydride  tan*,  to  drive  off 
hydrogen  Controls  are  provided  for  regulating  waste 
heat  and  hycrogsn  pressure.  The  method  for  recharging 
the  system  ts  also  described. 
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ABA:  Author 

A9S  A baseline  air  terminal  concept  was  developed  rh 
permitted  airlines  and  the  a-rport  to  operate  d*  or 
IM3- fueled  aircraft  at  common  terminal  gates  The 
concept  included  Instal  latlon  of  a hydrogen 
liquefaction  and  Storage  Uc'Uty  on  airprrt  p-o.*er  y. 
as  -ell  as  the  fuel  distribution  sysfm  The-  capital 
investment  and  hydrogen  related  operating  costs  to  t h« 
airlines  were  estimated. 


■ # I o*’  scramjets:  Potential  for  <je|*i’cd 

coiroustor  Analysts  ru 
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li 7-Io34TS?:3J?  c"°  **'-  vo1  4 p ■*« 

SINGLE  PHASE  FlOW/  TURBULENT  F10W 
Author 

Combustion  research  related  to  hypersonic  scr»»)?i 
(supersonic  combustion  ramjet)  propulsion  ts  discussed 
fre-m  the  analytical  point  o*  view  Because  the  Fuel  >% 
gaseous  hyd-ogen.  mixing  Is  single  phase  and  the 
chemical  hiretlcs  are  well  known,  t hore»cre . the 
potential  for  analysis  Is  good  relative  to 
hydro -carbon  fueled  engines.  Recent  progress  In 
applying  two  and  three  dimensional  analytical 
technlgues  to  mixing  snd  reacting  flows  indicates 
cause  for  ootimlsm.  and  Identifies  several  areas  *or 
continuing  effort. 
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Ill  ?r,:  design  concept  and  •« M ST  * 

aSriai^TEs^So  s 

car  eas  modified  Into  a vahicle  »itn  a liquid  hydrogen 
tank  The  modifications  -ere  made  relative  to 
Introduction  of  cold  hydrogen  gas.  mechanical  fuel 
Injection  Into  intake  port  . a tao-step  *uel  Control 
device,  control  of  mmture  ratio  imp,  over*. n of 
expression  rallo.  piston  rmq  performance,  -.park  plug 
and  timing,  and  backfire  caused  hy  Intake  valve  -.eat 
made  of  copper  alloy  Test  results  of  the  modified 
engine  on  the  bench  are  discussed  As  a result  of  tie 
coup lete  running  of  the  car  on  the  public  ro«l 
together  «.lth  usual  cars  In  long  distance  such  as  2bOO 
km  It  is  demonstrated  that  liquid  nydrogen  ha-  a 
bright  future  as  a carrying  medium  of  automobiles  An 
ideal  system  of  the  I tqu id- hydrogen  car  should  have  a 
cassette  type  I I quid -hydrogen  tank,  frunshich  liquid 
hydrogen  Is  fed  to  the  small -volume  h ,gh  prc-c.su> e gab 
reservoir,  and  h 1 gh  pressure  hyd,  ogen  gas  is  to  t»c 
injected  into  the  combustion  Chamber  of  the  engine 
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ABS:  The  performance  character l st les  of  hydrogen- fue led 

subsonic  transport  aircraft  are  compared  to  those 
using  conventional  aviation  kerosene.  Additional 
asper ts  discussed  Inc’uiie  potential  Improvement s In 
the  ruhaust  emissions  characteristics  of  aircraft  jet 
engines,  problems  associated  with  onboard  fuel 
cont.i  Inirent  , results  of  recent  studies  of  the  Impict 
of  hydrogen • fueled  airciart  on  the  airport  and 
associated  ground  support  equipment,  and  estimates  of 
the  rost  and  thernvil  efficiency  of  producing  syhtnetlc 
aviation  fuels  from  coal. 
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.Author!  aircraft  piston  engines  *S 

Hydrogen  enrichment  fc,  orQOrar  the  0t>)*ct,ve  o» 

under  study  in  the  feasibility  of 

the  progi  am  is  to  del  , general  aviaii,,n 

inflight  imactlon  of  hydrc^ci  ^ o.  |CA  Jf,  . .o 

Sitr  j-tkss  rjiii1.* 

generate  hydrogen  by  I Ttd  in  the  normal  peepuis  «•« 
the  aviation  gasoline  used  i t |h  ^.nra 

svsl  e»  -:^dV^fr.:‘  ".arucr  b.  or. 

and  compre s-ved  air  in*  1 JTU,r  lh*  i ... 

entering  the  engine  co  bo  * !*ySicms  analysis  study 
summarizes  the  resu  ts  Duv**  aircraft  indicate 

Calculations  assuming  a a0,  ar,  po.s'bla  Ah 

that  fuel  savings  on  th.  - orO.r  of  20  * o< 

est  I mala  of  the  potent »•>  *or u ' emission* 

ct:m:  r^ss.:.. .. 
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Modification  Technique*  and  Performance  Characteristic*  at 
Hydrogen  (h*nH  1C  Ragtag*)  State  M the  a*T,  1*75. 

F.  R Simp*on.  1.  H l.ofthouie.  D R Swope  and  R L 
Woolf  y 

Idaho  National  Engineering  lab  ..  Idaho  Falla  Sep  76.  26p 
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Over  the  past  quarter  of  a century  there  ha*  heen  a aignificant 
amount  of  work  on  modification  of  internal  comhuation  (1C) 
engines  to  operate  on  hydrogen.  However,  comparisons  are 
difficult  because  of  large  variation  in  designs,  engine  parame- 
ters, and  teat  conditiona.  A comparative  aummary  of  the 
recent  work  on  hydrogen-powered  enginea  is  presented  under 
a unifying  format  This  aummary  includes  material  extracted 
from  published  reports  and  obtained  by  private  communica- 
tion It  it  intended  that  this  survey  be  of  value  to  those 
beginning  work  in  the  field,  and  will  provide  some  guidance  in 
determining  the  direction  of  future  research  Included  are  the 
following:  engine  parameters,  modifications,  operating  condi- 
tions. running  characteristics,  performance,  and  related  com- 
ments Moca  detailed  discussion  is  included  on  the  manpower 
and  material  costa  associated  with  the  modification  of  one  of 
the  engines  Mated  (ERA  citation  02:622791) 
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ABS : The  feastblllty  of  using  liquid  hydrogen  as  fuel  in 

advanced  (V-signs  of  long  range,  subsonic  transport 
aircraft  Is  assess'd.  Both  passenoer  and  cargo  type 
aircraft  are  Investigated.  C""oar l sons  of  physical, 
performance,  end  economic  parameters  of  the  LM2  fueled 
designs  ulth  convent  tonal  I y furled  aircraft  are 
presented  Dos  I on  studies  are  conducted  to  determine 
apn  opr late  character  1st tes  for  the  hydrogen  related 
systems  required  On  board  the  aircraft.  These  studies 
Included  cons i derat  ion  of  material,  structural,  anq 
thermodynamic  reoul  rements  of  tl>#  rr  yogemc  fuel  tank* 
and  fuel  Systems  with  the  structural  sucoort  ano 
thermal  protection  systems 
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Conceptual  design*  of  hydrogen  fueled  euperaonlr  tranaport  conf t durations  fo 
period  were  developed  and  compared  with  equivalent  technology  Jet  A-l  fueled 
determine  the  economic  and  performance  potential  of  liquid  hydrogen  aa  an  al 

Parametric  evaluatlona  of  eupersonlc  crulae  vehicles  with  varying  design  and 
at ..Ion  characteristic*  e.tabli.hed  the  haal.  for  aelectlng  a preferred  conf 
which  was  then  studied  In  greater  detail. 
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An  asaeaament  waa  made  of  the  general  vtahlllty  of  the  aelected  concept  Includ 
evaluation  of  coat,  and  environmental  con.tdera,  ton. . I.,..  e,ha.  “ 

.ch.dC^aC,#r“t,e-  7>c,m0,0*v  development  requirement,  and  auggeated  Imple 
schedules  are  presented. 


UTTL: 

AUTH: 

CORF  : 
MAJS: 
MINS: 


78N743I3#  CATEGORY  28  RPT  a SI l - 73  - 0053 
49  PAGES  UNClASSIFirO  DOCUMENT 
Mydrogen  as  vehicular  fuel 

A/BAiiEB.  M ; B/REETON  S.  C.;  C/TALLEBICO. 
D/LANORAM  C-  S 


73/06/00 


t.  N.. 


Sandia  Labs..  A Ibuiueroue . N *e>.  AVAIL  NTIS 
/•AUtOMOBIlE  ruElS/"FUEL  CCNSlRfPT 1 ON/ "HYDROGEN  ffELS 
/ DESIGN  AN AL VS  IS/  MEAT  EXCHANGERS/  HYDRIDES/  SAf I T Y 
FACTORS/  TRANSITION  METALS 


393 


» 


4 


rTv1’ 


74V16504  1967  ISS  OO  01516  H26  541  3C»1  It- 74  520331 
AUTH : A,  Banc...  B ; B/Mclntyrc.  fi.  b.  ; C/S>»s.  J.  A. 
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Prt'tfcicl  Ion  oF  •tr.a.ml . other  liouiri  fuels,  ana  organic 
chrm  i ca  I s from  cellulnsle  biomass  at  prices  tnat  can 
compete  »ith  those  of  petroleim  derived  maierlals  oy 
rmp toying  presently  available  or  sor>n  to  be  developed 
aembrnne  technologies  is  described  Contemporary 
membrane  technologies  ran  already  effect  major  savings 
In  process  costs  for  tne  conventional  fermentation  of 
grains  or  molasses  to  produce  etnanol : developing 
aenbrrn*  technologies  could  erpio/  cneaP  celluioslc 
substrates  for  etnanol  production. 
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Wlsslirft  analysis  for  tne  fedrral  fuels  from  biomass 

orrciram  Volume  4 fnrrmor  •ir»lii  • Conversion  ot 

biomass  to  fuels  and  chemical*  TiSP;  Final  Report 

a/mohan.  s.  m. : B>  barkmoroar . p m 

SRI  International  Corp . . V«.nlo  Para  Cal  IF 

AVAIL  NT  IS  SAP  HC  AO'./MF  ACI 

DOE 

The  selection  of  the  feedstock  used  in  tne  analysis  of 
ther  mochemtcal  conversion  tfthnj|i»,lCi  is  discus-.eo 
Detailed  technical  anj  <:onf,»U  i.a'uatino  are 
presented  Of  bluma  .s  Crfivers Ion  to  electricity  and 
sli.v  by  co'bust  id.  j’.vv  by  <*  isi  f teat  ion  and 
"emanation  mctrannl  r.y  g.«s  • f I cat  no  and  syntnesis 
oil  by  catalytic  Itouaf.ict  ton.  oil  and  cnar  oy 
oyrol ys I s . and  ammonia  by  gasification  and  syntnesis 
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ABS:  The  Quantities  of  met  waste  and  dry  maste  aval  laole  in 

California  are  ec t I mated.  Economic  analyses  based  on 
Investment  rate  of  return  are  deve'oped  for  Four 
liter*. ate  process  scheme*.,  varying  in  complexity  from 
a simple  pret reatmen* . lermentat  IO*».  and  distillation 
process  to  a process  Involving  pretreatment.  en/ymat *C 
hydrolysis,  concrntraliun.  aerobic  mtr.anoi 
fermentation,  and  distillation  In-  hypot nr* I red 
schemes  use  tomato  and  peach  cannery  waste*  and/or 
rice  Mriii  »*  feedstoc*s.  tne  economic  sensitivity  tc 
olant  (Ifi  ent ha no I maihet  price,  end  waste  treatment 
credit  is  shown  Annual  investment  retes  o»  rattan  of 
from  7 to  13  percent  ere  calculeted 


ETIIAHOL  FROM  AGRICULTURAL  RESIDUES.  0.  C.  Sltton, 
J.  L.  Gaddy. 

Chemical  Engineering  Progress,  wol  75,  no  12,  1979 
December,  p.  52-57. 
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UTTL:  Material  and  energy  balances  m the  product 'on  of 
ethanol  from  aood 

AuTH : A/wAYMAN,  M. ; B/LCRA  d.  H. ; C/GUIBINAS.  £.  PAA. 
C/I  Toronto.  University-  Toronto.  Canadal 
In:  CnciMstry  for  energy.  Proceedings  of  the 
Symposium.  Winnipeg.  Manitoba.  Canada . UUfK  S-7.  1978 
IA79-4073C  1 7 - 44  | Washington.  O.C..  American  Chemical 
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VA.lS:  /'BIOMASS  ENERGY  PRODUC 1 1 ON/ • EN2YMLD/ • E I MYL  ALCOHOL/* 
HYDPOLYS I s/ • SULFUR 1 C AC10/‘WOOO 

MINS:  / CEL LULOSl / ENERGY  TEC»*(OlOGY/  f f RM£ NT A T ION/  f LOW 

charts/  graphs  i charts i/  hydrocarbon  fuel  irguuciign 

ABA:  S D 

ABS:  Processes  for  ethanol  production  from  mood  are 

e>  am  tried  in  an  effort  to  obtain  data  on  material  and 
energy  balances,  and  pr-sibly  on  tne  economics 
Involved.  Tne  discussion  covers  pretreatment  of  mood, 
acid  hydrolysis,  enzyme  hydrolysis,  fermentation, 
material  and  energy  balances  for  ado  and  enzyme 
hydrolysis  follomtng  autohydroi ys i s and  caustic 
extraction,  and  tre  economics  of  these  tmo  processes. 
Gross  energy  recoveries  I ethanol  ♦ lignin)  by  the  tvu 
processes  are  found  to  be  62.4/  and  68  OX. 
respect • ve ly.  mi  in  net  energy  recoveries  of  36.11  and 
42  3T . Economic  estimates  shorn  a significant  advantage 
In  investment  and  operating  costs  for  the  enzymo 
hydrolysis  process 
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UTTL:  On  future  carburants.  II  alternative  fuels  from 

alcohols  and  hydrogen 
AUTH:  A/GRENON.  M. 

Revue  de  I'Energle.  vol . 30.  Feb.  1979.  p.  118  124.  In 
French. 

via  JS;  /‘ELECTRIC  BAT  TER  IES/‘E  IHYL  ALCGhOL/'HVOROCARoON  FUELS 
/•MllHYL  ALCOHOLS 

WINS:  / ALLOYS/  CLECTRIC  AUTOMOBILES/  ENLRGY  CONSUMPTION/ 
ENERGY  REQUIREMENTS/  HYDROGEN  BASED  ENERGY/  METAL 
HYDRIDES 
ABA:  (Author) 

ABS:  As  mas  noted  In  tne  first  part  cf  tnls  article,  mere 

Is  mtdespread  incertitude  concerning  cotn  possible 
future  conception  levels  and  future  fuel  needs  over 
the  next  fem  decades.  Altnougn  researen  on  substitute 
fuels  is  not  being  carrled-out  mltn  great  vigor, 
me t nano I , ethanol  and  nydrogen  most  be  mentioned  as 
being  the  most  promising  solutions,  or  at  least  the 
solutions  which  are  being  most  actively  studied  This 
article  deals  with  these  fuels  of  tne  'futuic*. 
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UTTL:  Dehydration  of  ethanol  • Nem  approach  gives  positive 
energy  balance 

AUTH:  A/LADISCH.  M R : 8/DYC* . A P**  B/ I PurduR 

University.  West  Lafayette.  Indlanul 
Science,  vol.  205.  Aug  31.  1679.  p-  898-900. 

AAJS:  /•CELLUL05E/‘ChEM1CAL  ENERGY/ •0£HY0RAT|0N/‘ETHYL 

ALCOHOL  

VII NS  / CALCIUM  OXIDES/  DISTILLATION/  ENERGY  REQUIREMENTS/ 

PH  FACTOR/  SODIUM  HYDROXIDES/  TEMPtRATuRE  EFFECTS 
ABA  C.F.W. 

ABS:  A method  of  dehydrating  ethanol  in  mhtch  tne 

combustion  energy  of  tne  ethanol  prexJuct  exceeds  tne 
energy  needed  to  carry  out  tne  dehydration  by  a factor 
of  10  Is  presented  Tnls  Involves  removing  mater  from 
aoueous  ethanol  by  using  callulostc  materials,  starch, 
earn,  and  other  agents.  Column  temperature  mas  found 
to  have  a significant  effect  on  dehydration:  at  f 
eoual  to  91  C.  com  easily  dehydrates  alcohol  ana  at 
79.5  C this  capacity  Is  diminished.  The  advantage  of 
using  organic  rather  than  inorganic  dehydration  agents 
Is  that  tne  temperature  of  regeneration  is  lomer  for 
starch  or  celluloslcs  160  to  HO  Cl  than  for  CaO  (160 
to  170  C).  thus  util  I*  ng  lowar  temperature  energy  for 
regenerating  a dehydrating  agent  Such  as  callulosa  or 
starch 
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UTTL:  Biomass  - The  se I f - repl ec I ng  energy  resource 
AUTH:  A/BYLINSKY.  G. 

Fortune,  vol  100.  Sept.  24.  1979.  p.  78.  79.  81. 

WAJS:  /‘ALCOHOLS/ -BIOMaaS  ENlwGV  PRODUC t 1 ON/ ‘COSf 
EFFECTIVENESS/ 'ENERGY  SOURCES/' FORESTS/ ‘wOOO 
WINS:  / CORN/  DOMESTIC  ENERGY/  ELECTRIC  POWER  PLANTS/  ENERGY 
CONVERSION  EFFICIENCY/  ENERGY  TECHNOLOGY/  TIMBER  VIGOR 
ABA:  C..F.W. 

ABS:  The  paper  discuss#*  the  use  of  biomass  as  an 

alternative  energy  source,  focusing  mainly  on  coal  and 
mood.  Ihe  advantages  of  employing  coal  burning  For 
ethanol  distillation  plants  are  discussed  as  well  as 
wethods  of  ethanol  extraction  fro*  corn.  Other  energy 
source:'  are  also  discussed  which  include  utilizing 
unnar vested.  new-gromr  nardwood  that  accounts  for  5SX 
of  the  total  wood  growth.  It  mas  determined  that 
forest  growth  could  be  doubled  If  tne  prooiem  of 
Inadequate  harvesting  equipment  could  be  overcome. 
Attention  Is  given  to  wood-cnip-burntng  rouse  - nea  t i-.g 
systems  ano  also  to  fast  growing  mater  plants,  tnat 
can  be  harvested  and  converted  Into  methane  and 
f sr 1 1 1 1 zar 
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IMS  Pti  e'  an  »>t  Mipi  «c count  ; 1 t w tii  1.  nycr-ems 
o»  tor  Hr  r s • 1 1 ,m  Mr.llr.rnl  Alcohtl  P>(V  in  o-.-i  r.f  the 
recently  prupoced  f.,  our.-im  on  methpnol  1 1 </•. 

I cuculyotus I.  Botn  prog  ars  aim  at  p rjur.tiin  n.ij 
ut  1 1 17.11  ton  Uf  a Icofro  loels.  P uductron.  nt  1 1 1 /.it  ton 
or-ci  proce.,*  tor.srCt  rot  lt,n«  of  bntn  o.^  ......  1 nf.<i 

etr.anoi  are  orismteJ  Alcthol*  are  s?i!l  sure 
mronsl  v*  t Par  petroleum  fuels  but  p.  o.  .*•«•  r«  -e  soc  * a I 
benefits  than  lmpr>rl..tl  energy 
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Enzymes  show  promise  For  biomass  conversion 
A/PYE . E k.  PAA:  A/I Pennsy Ivania . University. 

Ph  I I rule  I pbl  a . Pa  . I 

Energy,  vol . 3.  Sprlna  1978.  p.  23.  24. 

/ * BIOMASS  FNERGY  PRODUC 1 1 ON/ • Ct l LULOSE/ ■ £N/ VME 
ACTIVITy/'ETHYl  A tCOHOl / • ORGAN! C WASTES  (FUEL 
CON VI  RSI ON | 

/ BRA/!  L/  COST  ANALYSIS/  ENERGY  TECHNOLOGY/  GLUC’JSE 
V.  L. 

Enzymatic  procedure!,  for  converting  cellulose  Into 
glucose  which  can  be  ferment'd  to  ethanol  are 
considered  Current  research  projects  involve  tne  use 
Of  Thcrmnac t I nomyces  cellulase  and  nemi ce I • u tase  to 
convert  beef  cattle  wastes  Into  sugars,  tne  use  of 
Tr tchoder ma  reesel  cellulose  to  convert  a variety  of 
celluloslc  materials,  the  use  of  any  log  I ucos I case  to 
transform  plant  starch,  and  trio  use  of  Trlchoderma 
vlrlde  rn.’ymes  to  brealr  down  cellulose  from  paper  mill 
oulp.  corn  cobs,  and  cotton  gin  tr.u.n.  An  advantage  of 
enzymatic  processes  is  that  they  pruceod  under 
moderate  conditions  (30  50  C.  neutral  pH)  and  do  not 
require  the  high  temperature  arid  pressure  and  low  pH 
that  are  necessary  for  acid  decomposition  of 
cellulose.  The  cost  of  obtaining  etnanol  from 
cellulose  is  discussed  and  is  shown  to  oe  competitive 
with  alternative  fuel  costs  in  some  parts  of  tne 
nor  Id  . 
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industrial  wste  mate-  ,*  ol  h,dn.ns 

fertile  soil.  TS  e»an.»r.r-d  various  typos  r I 
production  ana  conversion  wethods.  „s 

terrestrial  end  s»  IwUAt'tural  blcmass  PS  well  ns 

hsx-rxx  ~ 

tr::;  j 

rrssi  ~ s?uss!ar, 

energy  farms,  using  woody  and  herbaceous  **  \ \ 

including  forest  and  <r--p  residues,  n ryn -y 1 1 id  c.  ops . 
and  animal  mature.  Spec,.!  attention  .s  g.v.n  to 
diagrams  that  descrltx  olomess  conversions,  such  as 
ter  rest  riel  biomass  a.  d domestic  residue  ‘'f  *®.* 
description  of  tne  basic  steps  In  ethanol  product  on 

from  farm  products. 
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UtTL:  Prccess  development  studies  on  the  ol oconverjl on  or 
cellulose  and  production  of  ethanol 
AUtH:  A/wl  LKE  . C R.;  B/ULAr.CH.  H W. 
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ABS:  Pregross  Is  reported  In  the  following  areas:  raw 

materials  and  process  evaluation,  enzyme  fermentati- 
studies.  ethanol  fermentation  studies,  nydrolysls 
reactor  development,  and  utilisation  of  nemicel lulose 
sugars. 
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SateMdl  and  energy  balances  in  tnc  production  or 
etnanol  from  wood  conferences 

A / w A r MAN  M : B/LORA.  d.  M.:  C/GULBINAS.  E. 

i«..:  IWM.I  , CSS:  1 Dept . 

Engineering  and  ApoHea  Chemistry. I AVAIL. Nils 

p”so!'.t.a°ai’'sy*ol  on  Cum.  lor  £r>erO«  • VIWIIPVO. 

oitoHot/ •Hyonoirsis/*i*i>oo*ici  ion 

ENC INFER lNG/'SYNIMETIC  EUELS/’BOOO  cq  Ry 

/ COSI  ESTIMATES/  EMZYdS/  M-IER1ALS  RECOVtRY 

E-oorlmental  production  of  etnanol  from  aspen  -ood 
olve  yTelds  of  70. 7X  or  B3.4X  .hen  acid  hydrolysis  or 
enzviraMc  hydrolysis  .ere  used  alter  a u tony dr o lysis 
and*** tract ton  of  lignin.  These  .ere.  respect  I ve, y 
la  4 and  68  9 gallons  of  95%  ethanol  per  ton  of  aspen 
*ood  (dry  baslsl.  In  addition  42G  lo  of  lignin  th 
heat  of  comoust ion  1 t K*>  Btu/.o  .ere  ob  a.ned  p«r  ton 
of  .ood.  Multi-stage  hydrolysis  -as  Deoeflcial  For 
doth  ccid  and  enzynatlc  hydrolysis.  BOX  and  over  99% 
o?  ?nooret?cal  y-e.ds  of  sugar  oelngobtalnw  oy  to. 

nrocesses.  Economic  estimates  sno.  a significant 
advantage  in  Investment  and  operating  costs  for  the 
erwymat?c  process.  The  price  of  95%  etn.no.  including 
a reasonable  return  on  Investment  by  this  process 
estimated  at  H 34/gallon. 
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V.AdS.  /'ALCOHOLS/  BIOMASS  ENERGY  PROOUC T ION/ • GASEOUS  FUELS/* 
WASTE  UTILIZATION 

MINS;  / ENERGY  CONVERSION/  I NERGY  TECHNOLOGY/  FEkMlNTAT ION/ 
METHANE/  TRANSPORTATION  ENERGY/  WASTE  ENERGY 
UTILIZATION 

ABA:  U.Y. 

ABS:  B loconvers ton  processes  for  tne  production  of  alcohols 

ana  gaseous  fuels  from  blcanass  or  organic  plant  and 
ammal  matter  are  disrusstd.  An  anaerobic  digestion 
( fermentat  itin ) scrum*  is  presented  fer  tne  production 
of  methane  and  etnanol  from  com, pie*  organics  and 
organic  starches,  respectively.  Trie  Implications  of 
the  utilization  of  alcohols  and  gaseous  fuels  for 
transportation  are  discussed. 
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UTTL:  Sugar  crops  as  a source  of  fuels.  Volume  2: 
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MAJS:  / •01STILLA1 lON/'ETHYL  ALCOHOL/- F ERMEN TAT  ION/ • 
HYDROCARBON  FUEL  PROOUC I 1 ON/ • SUGAR  CANf 
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ABS:  Topics  discussed  Include  process ' ng  of  sug.u  crops  for 

the  manufacture  of  fermentable  sjg.irs:  conversion  of 
fermentable  sugars  Into  ethanol  considered  from  both  a 
tecnnlcal  ana  economic  viewpoint:  and  rescai ch  and 
development  implications  of  tne  tecnnic.il  ana  r««.n,mic 
results.  Appendices  provide  equipment  lists.  «..ii.i  iais 
and  energy  ualances.  and  costs  for  the  manufacture  of 
etnanol  from  sugercane  and  fiom  molasses,  using 
sta t e -of  - 1 he- art  technology  Ethanol  from  si  yar*  .me  or 
sweet  sorghum  is  unlikely  to  oe  available  in  lorge 
Quantities  for  less  than  St. 00  per  gallon  L'i.iuv 
improvements  In  sugar  c op  pioductlon  and  processing 
are  needed  to  hold  the-  ra.  material  costs  for  etnanol 
to  SO  70  per  gallon,  when  reasonable  provisions  are 
made  for  fermentation,  distillation  and  return  on 
investments,  the  target  of  St  .00  per  gallon  app'-ars 
appropriate.  There  arc  opportunities  to  mar-uf acture 
iiquiO  mnto’  fuels  other  man  ethanol  from  sugar  crop 
juice  and/or  associated  I I gnoc* 1 lu los 1c  fractions. 
Typical  alternatives  are  2.3-outanedioi . Actones 
oeri  ed  from  short-ciiam  fatty  acids,  and  microbial 
oils. 


ATS  AO 7 46  z Malm*  and  mw( y haianca  • Mm  proAmioa 

'of  ethanol  from  mod  M Weymen.  J.  H.  Lota,  and  E.  Guitenas 

(Tofuniu.  Umwfulr.  Tot  onto.  Canada!  In:  Chemistry  lot  energy 
Protaedmm  ol  the  Symposium.  Winnipeg  Manitoba.  Canada.  Juna 
5 7.  1978  (A7940736  17  441  Washington  D C.  Amaricm  Otenucel 
Society . 1979.  p.  183-201.  73  rah  Reward!  supported  by  the 
National  Rewarch  Council  of  Canada  and  Umversny  of  Toronto. 

Processes  lor  eltianol  production  If  om  wood  are  nammd  m an 
eflort  to  obtain  data  on  mateual  and  anarfy  balances.  and  point* y 
on  the  economics  imolyed  The  discussion  covert  pretreatmant  of 
wood,  acid  hydiotyin.  enryme  hydrolysis.  larmantalion.  mateual 
and  eneigy  balancet  for  acid  and  enryme  hydrolysis  following 
auiabydiolytit  and  caustic  emactiun.  and  the  aconomcs  of  ihete 
two  processes.  Gross  energy  recoveries  (ethanol  a Igmnl  by  the  two 
processes  at  found  to  be  62  4%  aid  68  0%,  respectively  with  net 
energy  recoveries  ol  26  1%  and  42  3%  Economic  estimates  show  a 
significant  advantage  in  investment  and  opeieting  costs  lor  the 
enzyme  hydrolysis  piocess  S O 
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electro-chemical  electricity  from  ethanol 

Gary  Garriott 

Alternative  Sources 

Vol . no.  30  February  1978 

p . 22-26  one  such  project,  submitted  jointly  by  the 

Wisconsin  (ireen  Bay  and  Armstrong  Senior  High  School. 
S i a winner  of  a major  awaid  tor  organic  in- 
novation proposed  the  production  of  low-power  e,ec,n',£ 
S eTham/a  fermentable  alcohol  distilled  from  a wtde 

md  >uf.'  <"•>»  ">  ‘Z'/'Z 

was  inspired  by  conditions  existing  in  many  isolated  area 
nf  lhe  ^()[|d  particularly  underdeveloped  countnes.  where 

i.'sr. <-  «~nirTr. 

...  ,,n.  educational  radio,  television,  and  cinema,  ana  a 
bust  of  o-her  special  and  miscellaneous  needs  Among  many 
£t«s  the  iKTct  design  specifically  attempted  to  ehm, 
nate  the  weight  and  maintenance  proWems  o 
parts  associated  with  motor  generator  technology  as  wel I * 
promoting  lhe  utilization  of  indegenous. 

S3  fuel  as  a renewable  alternative  to  «c dmt  » 
lies  related  to  these  and  other  factors  (see  Table  l>  ,eve,*J * 
restrict  the  availability  and  reliability  of  transported  elec- 

,’,i  »d  %~d  >«.  . r~«a  "• 

which  promotes  lhe  dchydr.rgcnatmnreauion 

CH3ai20ll — »CH3t1W*M2 

Acetaldehyde,  unrcacted  ethanol,  and  traces  o '» 
purities  aie  condensed  from  the  gas  stream  by  a "f 

scrubbers,  leaving  neaily  pure  hydrogen  for  intrortactoon 
into  a fuel  cell  which  combines  oxygen  from  •" 
hydrogen  electrochemical^  to  porduce  direct  current  f 
eciricitv  Fneigy  can  be  utilized  directly  or  tinted  *» 
!m  ,Me  b.Me/y  bank  Recovered  alcohol  and  «ce..ldeh>de 
can  he  combated  to  provide  heal  for  vaporization  and  the 
dehydrogenation  reaction. 


M7«  {MB2I  C»Mmni*  Univ  BwkWvy  L»wt«oc»  B»'VH*y 

PROCESS  DIVf  LOPMfRT  BTUOIf  B OR  THE  mOCORVER 
BIOR  Of  CELLULOSE  AND  PROOUCTIOR  Of  ETMAROl 

OarlM  n W>H>«  and  H W Blanch  Dec  1978  55  o >*R 

I Conn act  W 7405  eng  481 

ILBL  88581  A...I  NTIS  MC  A04/MF  A01 

P.ogre*.  - .-coded  m Mw  Mk>«.ng  ...a.  nw  ajMlMl 
and  prnraaa  avaluat«n  ancym.  Ia.m«n.al«n 
la, man, aoon  ,,„d«.  hyd.olv.-  -aano-  d..*r®ment  •"* 
unhrefon  ol  hamwaNuloaa  *uoe<* 
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Mth  Rdtlonel  AlChf  HMtlng,  At’rrti,  &•  . r<*.l‘ 

BIOCONVERSION  OF  PLANT  BIOMASS  TO  ETHANOL • ■ 

Aotrlcsr  JrntltuU  o*  Ch*««c*l  Fnolrvter*  p 75 
SyajK-sluai  on  B1tfc*r*w1c*1  Souren  Aug. 

Erargy 
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1 n tne  analysis  of  the  aneerooic  cl  I no  t , or  tpt*««nf. 
specific  feedstocks.  Inclodlng  aniir.il  r.,nm  > . 
st  ra» . and  marine  altjzc  (giant  he  Ip  I . ,ir<  cotiS  lii>rr<l 
on  a case  oasts  ft**»  prreesses  are  ilr;criDr(i, 
Investment  and  operating  costt  estimated.  ar«l  tlx> 
availability  and  rcll.l.iMty  of  tir  tai  Hnuliyjy  .mi! 
env  I rorimertal  cons  I dor  a 1 1 or  S nrle*l'Z  ItltClH  c.  I.  I hr 
analysis  of  tne  fermentation  of  biomac^  fi‘<  ri.  tr-<  ks  to 
ethanol  from  suaars  ar.d  the  actual  p-  i ir  n r.»  the 
sugars  are  rtescrIDed.  Alter  oesrr-.rilny  the  frote-.S  l or 
fermentation  of  sugars  to  alcohol  es  t im«-» : » t.g 
investment  and  operating  costs,  and  commnl  Ing  on  tne 
avail  ab  1 1 1 1 y and  reliability  of  the  tv  him  | c gy  ird 
env I ronment al  cons i der a> I ons . a nu"Ovr  of  a I ternat i va 
feedstocks  ana  processes  for  producing  the  fenm-n table 
sugar  solutions  are  e**mined.  These  processes  for 
producing  tne  sugar  solutions  are  examined  In  a manner 
comparable  with  tnit  merit loned  above.  Tne  feedstocks 
Included  In  the  analysis  are  sugar  care.  an„t  strae. 
and  a'fuatlc  biomass. 


ENERGY  BALANCE  FOR  ETHYL  ALCOHOL  PRODUCTION  FROM  CROPS. 
Jose  Gomes  da  Silva,  et  at. 

Science,  v.201.  Sept. 8, 1978,  p. 903-906. 

Abstract  tWru'v  requirement*  to  produce  ethyl  alcohol  from  three  different  crops 
in  Hra:il  t sugarcane,  cassava,  and  sweet  sorghum)  were  salt  ulaled  Figures  are 
presented  lor  the  agricultural  and  industrial  phases.  The  industrial  phase  is  always 
more  energy-intensive . consuming  from  60  to  75  percent  of  the  total  energy.  Sugar- 
cane is  the  more  efficient  crop  for  ethyl  alcohol  productiim.  followed  by  sweet  sor- 
ghum and  cassava  from  a net  energy  viewpoint.  The  ulilizalusn  of  sweet  sorghum 
stems  might  tnt  reuse  the  total  energy  gain  from  this  crop  to  almost  the  same  level  as 
sugars  ane . Cassava  has  a lower  energy  gain  at  the  present  stale  of  agriculture  in 
Hraztl. 


9903  Process  design  *ud  ccimimic  tludin  uf  nlleraalivc  Irrrarn 
Utiim  method,  fur  the  production  uf  clhnool.  Cysrwsii.  G K . Vk  like. 
C K il  auicikc  Berkeley  I jb.  CAl  Bioiethnul  Buung . 20  No  9, 
l42l-l444(Scp  1978) 

Cell  recycle  und  % «uum  fcrmrni.lM >n  pnenta  arc  described 
for  the  conttnuou.  protiuction  olcth.ii.il  Preliminary  process  design 
studies  arc  employed  to  make  an  economic  companion  of  three 
alternative  fermentation  scheme,  with  continuous  and  batch  fermen- 
tation technologies  Designs  are  based  on  a production  capacity  of 
7a.(«m  gal  95*5  ethanol  (ElOH|/day  employing  molasses  as  the 
fermentation  substrate  The  studies  indicate  that  a 57%  reduction  in 
fned  capital  investment  is  realized  by  continuous  rather  than  batch 
operation  luithcr  decreases  in  icquircj  capital  investment  of  68  and 
71%  ovci  batch  lermenlaiHm  were  obtained  for  cell  recycle  and 
vacuum  operation,  respectively  However,  ethanol  production  costs 
were  dominated  by  the  cost  of  molasses,  representing  over  75%  of 
I he  total  manufacturing  cost  Uul.  when  a reasonable  yeast  by- 
product credit  was  assumed,  the  net  piodinlHju  cost  for  95%  etliauol 
was  estimated  at  82  I and  80  6 ccnt/gal,  for  the  cell  recycle  and 
vacuum  pit  cesses.  respectively 


327S7  (COO— 5007-1)  Technology  and  economics  of  conversion 

of  crlluloae  (wood!  and  com  starch  tu  sugars,  alcohol  and  yeast  f inal 
report.  Wolnak.  B fWolnnk  (Bernard)  and  Associates.  Chicago.  IL 
(USA))  Aug  1978  Contract  ET-78  X-02-5007  2Jlp  Dep  NTIS. 
PCAI2/MF  A0I 

The  present  status  of  the  technology  and  economics  for  the 
production  of  glucose,  alcohol,  and  yeast  from  cellulose  (wood), 
com  starch,  and  molasses  is  analyzed  The  basic  processes  for 
producing  glucose  and  the  factors  affecting  the  economics  of  its 
production  are  reviewed  The  costs  of  producing  ethanol  and  yeast 
from  the  glucose  are  derived  Market  availability  of  glucose,  ethanol, 
and  yeast  is  surveyed.  (JSR) 
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EXHAUST  GASES/  OCTANE  NUMBER/  SYNTHETIC  FUtLS 

ABA:  A.R.H. 

ABS:  Topics  covered  include.  (1)  biomass  energy  procfcjction 

of  ethanol;  (2)  methanol  syntntsive.  (31  fleet  tests 
of  Volkswagen  vehicles  using  15  volume  X metnanoi 
mature;  |4|  fleet  tests  using  straight  metnanoi  or 
straight  ethanol:  (S|  improved  per f crmance  of  spam 
Ignition  engines  during  benen  tests  using  alccnois  as 
Fuel  or  components.  (61  emissions;  (7)  prototype 
venlcles  using  pure  metnanoi  fuels.  (8|  properties  of 
me  t nano  I /ga  so  I me  blends.  and  (9l  tne  costs  end  energy 
values  of  metnanoi  and  ethanol  fuels. 
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Comparative  economic  assessment  of  ethanol  iron 
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PR00UC  I ION/ -ECONOMIC  ANALYSIS/ 'ETHYL 
ALCOHOL/'LIFE  CYCLE  COSTS  ' 

ENGi'nEEMNG^  PLA,rfS/  WArMtMAT,CAL  MO0ELS/  PROOl'Cl  ION 

DOE 

Fourteen  studies  and  reports  In  wnich  the  economic 
aspects  of  producing  etnanol  from  various  oiomass 
feed  stocks  were  evaluated.  Tnese  studies  presented  28 
etnanol  plant  configurations.  Th#  major  assumptions 
wade  and  the  financial  and  cost /per formance  parameter* 
used  for  each  configuration  were  Identified.  Tnls 
Information  «as  uss-j  to  compute  life  cycle  costs  of 
etnai.ol  production  using  the  full  life  cycle  cost 
r-odel  and  the  systems  to  project  the  utilization  of 
renewable  resources  iwocic-l  . Tne  dl  I f crcnces  between 
etnanol  selling  prices  given  in  tne  studies  reviewed 
and  those  obtained  witn  tne  models  are  discussed  Life 
cycle  costs  were  also  calculated  using  a common  set  of 
financial  parameters  fur  all  ethanol  configurations 
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presence  of  catalysts  t j jp . C/R0BE3TUS. 

AUTH:  A/MUDGE.  t.  K ; B/5E  ’ f/BAKcp  £ G f/NALKUP. 

R.  J.:  0/MITCHELL.  0 H-  • E /BAKER  • t.  « • / 

CORP  eattelle  Pacific  Ncrth.rst  »•«*,*....  WVjh 

AVAIL  NT  IS  SAP:  HC  A03/Wf  AOI 

Presented  at  Sin  Biomass  Tho»  morhem  Co';*C;*'""  .q78 

Cardinal  Ion  MeaMng.  Kchl.-.  ■«"  • *9-W  *P  1978 

ABA:  DOE  r nMini  1 1 1 v of  catalv/ed 

4BS:  *n  Iion«  or***.. 

Dic^ass  gas'f  IcM  '0°  1 M Q.»S 

methane.  hydrogen.  carrH>n  aono.^dC.  O » , 

♦or  generation  of  • ,^'^ren , ref>£  1 ...Q  period 

are  reported.  The  eor  , . to  dcterhlno  the 

»??  centered  on  ,ab°r*M£*  >nrt  ,r01,a  and  J 1/5  tfc* 

relative  activity  of  «»X03  « ljt  .,50  and 

as  much  as  corn*  or  of, 

H50  C the  effect  Of  UKJ.M  U.  and 

production  *"*  M^P.CS  produced  »»*  «« 

cellulose  In  all  cas  e of  combined 

than  their  respective  -<-ods.  e _ studied 

catalysts  to  opt  — *• , ^""^“oegCn  "he  design. 

procurement . and  Installation  of  tn.  process 
development  unit  Is  described 
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UTTL:  Process  development  studies  on  me  ot oconvci  s I on  of 
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ABA:  ERA 

ABS:  the  no-02  pretreatmenl  of  wheat  straw  prior  to 

enzymatic  hydroty«ls  was  invr st levied . Studies  of  the 
conversion  of  kylotc  to  ethanol  by  fusarium  o«y  poru* 
were  continued.  Progress  is  also  reported  on  pilot 
plant  process  development  and  design  studies  on 
continuous  tel lula-c  Oi< duct  ion.  enzyme  recovery, 
batch  cellulase  enzyme  production  from  Trlchoderm* 
vlrloe.  and  Kinetic  m'«ieltng  of  the  enzymatic 
hyd"i lysis  o ♦ 5 percent  newsprint. 
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UTTl:  Alcohol  fuels  program  plan 

CORP:  Department  of  Energy,  nashlngton,  0.  C.  CSS:  < 
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VIINS:  / cost  ESTIMATES/  ICONOMICS/  ENV I P NMENt  EFFECTS/ 
ETHANE/  METHANE/  SOCIAL  FACTORS 

ABA  DOE 

ABS:  The  Department  Of  Energy  has  considered  the  production 

and  use  of  ethanol  and  "ethanol  as  liquid  fuels.  Tne 
tasK  force  on  alcohol  fuels  has  reviewed  tne  Status  of 
a I coho I - re i ateo  activities  within  DOE  and  elsewnere 
and  nas  fornulated  a plan  of  action  tu  Ml  help 
resolve  uncertainties,  and  (2|  provide  options 
supportive  of  potential  national  decisions  in  this 
area  DOE  Is  current ly  conducting  a fuels  supply 
Strategy  Study  which  wilt  consider  all  candidate 
a! ter  native  fuels  and  rnphaslze  contingency  planning 
to  eriourc  an  acceptable  balance  between  supply  and 
demand  under  future  contingency  casts.  Tne  special 
studies  included  In  the  immediate  action  element  will 
provide  analyses  of  Key  Issue  area-.,  tor  alcohol  fuels 
to  support  the  fuels  supply  strategy  study.  These 
special  studies  will  e»am|ne  the  following  aspects  of 
alcohol  fuels  use:  Ml  resource  availability.  12) 
ecrnomlc,  env I ronmont a I . and  social  impacts.  (3) 
end-use  applications.  I4|  Federal  fiscal 
consequences. 1 5 1 Industry  incentives,  and  (61  policy 
Instruments  for  price  control,  marset  ass^'ance.  and 
Import  control. 
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ABA:  DOE 

ABS:  The  currant  status  of  tne  technology! tes I of  alcohol 

utilization  In  highway  transporat Ion  is  reviewed 
Methanol,  ethanol,  and  certain  of  tnelr  derivatives 
are  treated  The  results  of  engine,  vehicle,  and  fuels 
testing  are  summarized.  The  topics  of  exnaust 
emissions,  performance.  ana  fuel  economy,  vehicle 
drive-ability,  fuel  systems  materials  con*>al ibl • i ty , 
engine  and  vehicle  design,  fuels  cnarac ter  I zat ion . end 
environmental  const  derat  ion  are  discussed  in  depth, 
tie  serf  upon  the  most  recent  data  available  at  the  time 
of  tnls  writing  The  status  of  the  technology  at  the 
time  of  the  last  comprc  nensi  ve  surveys  (19741  Is 
summarized  and  discussed  in  greater  detail  in  an 
appendix  to  this  rtpoit  Significant  advances  i>iitc 
since  that  ti«e  are  delineated,  as  are  remaining 
information  gaps  and  arias  In  whicn  more  extensive 
investigation  is  still  needed.  An  appendix  u,  provided 
wnicn  describes  tne  salient  properties  of  selected 
alconois  and  a leone  I -deM ved  fuels. 
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ABA:  DOE 

ABS:  An  experimental  Investigation  of  0 spark  Ignition 

mu  1 1 1 cy I I nder  engine  operation  on  pure  etnanol  was 
undertaken  to  contrast  the  engine  performance  and 
exhaust  emissions  wltn  lodolene  and  pure  metnanoi , 
Eoutvalence  ratio  ( norn.a  I l zed  F/A  ratio!  mas  Chosen  as 
the  pitncipal  I rxieaciuk  nt  variable  Fuel  economy,  tne 
regulated  exhaust  emissions  and  exnaust  aldenydes.  and 
maldistribution  were  taken  as  dependent  variaoles. 

Both  steady  state  engine  results  and  simulated  driving 
Cycle  I the  Federal  Emission  Test  Procedure- FTP  and  tne 
Highway  Fuel  Economy  Test  Procedure  HFETP)  results  are 
oresented  and  discussed.  The  findings  show.  ir. 
general,  that  etnanol  gives  results  In  fuel  economy  cn 
the  basts  of  miles  per  millions  dtu  wrier  i i«  oetween 
the  results  obtained  using  gasoline  ana  metnanoi, 
t.«..  better  fuel  economy  than  gasoline  ana  poorer 
fuel  economy  than  methanol. 
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Sunworld.  Aug.  1977.  p 3-6. 

/ ' BIOA'ASS  ENERGY  PRODUCT lON/'HYDBOCARBONS/* LATEX/* 
SOLAR  ENERGY  CONVERSIOl. 

/ ACETONE/  BENZENE/  BRAZIL/  ENERGY  CONSERVATION/ 
RUBBER/  SUGAR  CAt.C 

S.C.V 

Attention  is  given  to  using  tne  green  plant  as  a solar 
energy  collector  d-vlce  noting  varies  types  of  plants 
having  such  potential.  A Brazilian  project  producing 
ethanol  from  suqar  cane  Is  discussed  along  with  the 
hydrocarbon  storage  capacities  of  such 
rubber  - produc  I ng  plants  as  Hevoa  t>rasl  I lensl  s and 
guayule  late* -prcxluc  Inq  plants  (including  Euprorbia 
t I rural  I I . ASCleplas.  and  Euphorbia  trigonal  are 
described  in  terms  of  tnelr  possible  cultivation  under 
arid  or  semiarid  conditions.  Af'inoos  for  late* 
hydrocarbon  analysis  are  presented  along  with  tne 
preliminary  results  of  an  e«perlacntal  planting 
project.  Practical  nppr*.aches  for  ine  use  of 
hydrocarbon  as  a crude  oil  are  Identified.  Including 
refining  pro'esses  ami  the  utilization  of  the  -lants 
ns  both  collectors  of  sunlight  and  producer*  or 
Compounds 
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Biomass  and  wastes  as  energy  resources  - Update 
A/KLASS.  0.  L.  PAA;  A/t Institute  of  Gas  technology. 

Chicago.  III.)  _ 

In:  Clean  fuels  from  biomass  and  wastes:  Proceeding* 

of  tne  Secong  Symposium  Orlaodo.  Ma..  January  7S-28. 
1977  I A 78 • 1 1 1 30  01-441  Chicago.  111..  Institute  of 
Gas  technology.  1977.  p 1-30 

M U 

Technological  developments  facilitating  thr  conversion 
o»  biomass  to  fuels  and  chemicals  m desirable  forms 
am  reviewed.  Topics  considered  include  thr  design  of 
an  ideal  synthetic  furl  plantation,  methods  for 
calculating  the  net  enn  gy  production  of  hypnihet leal 
pinrass  p l ant  n t lens  . IP*  economic*.  of  '-ubsl  Hut” 
natural  gas  and  the  competition  Del.ecn  aci  li.ulture 
and  otomass  plantations  for  available  land.  V.u  ‘ous 
ccnverslon  iwocesses.  such  as  Intinoml  icn.  pyrolysis, 
hydrogroat  •<*» . chemlcnl  P"d  enzyn-e  hydrolysis  .V'd 
trrmrnt.it  Ion.  are  men!  toned.  Co-par  I sens  «*rr.  «,.•••• 
between  tne  heating  values  of  biomass.  »a*>t'-s 
coal,  and  tne  conversion  ef  f icie->c-ies  c*i  s«vir.i>  'ypes 
of  munlclpa-  refuse-to- team  systers  jrr  considered 
I hr  use  ol  wood  as  fuel  fer  electric  po«-*>  gem-  al ion 
and  for  tne  production  of  ethanol,  furfural  and  phenol 
is  also  discussed. 
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ABA  J M B. 

ABS:  The  use  of  minture-.  of  grain  aleonnl  letnanoll  and 

gasoline  for  automotive  fuel  is  discussed.  A minture 
containing  10  liquid  volume  percent  ethanol  in 
unleaded  gasoline  Is  found  to  undergo  a volume 
Increase  on  mining,  to  be  compatible  wltn  a relatively 
low  octane  fuel,  and  tu  reduce  fuel  consumption  to 
abcut  95*4  of  that  for  unleaded  gasoline.  In  addition, 
the  c thanol  gaso I Ine  contolnat ion  provides  unproved 
starting  and  better  per l ormance  of  the  automooi le 
during  winter  months,  due  to  more  efficient 
carburation  and  more  co«*>iete  vaporization  of  tne 
fuel.  The  economics  of  producing  tne  minture  and  a net 
energy  analysis  of  grain  alcohol  production  also  favor 
t n t roduc 1 1 er  n ••  - rnlratuyi  fuel 
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The  prospects  for  making  fuels  from  biomass  are 
investigated  by  considering  the  process  of  converting 
Sugarcane  to  ethanol  and  studying  t n*  economics  of 
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ABA:  » Author,  ethanol  production  from 

ABS : Energetics  3,10  *“? . n conditions  -ere  analyze**-  A 

cassava  uniter  bra/  ,,ery  oased  on  batch 

150  cu  -/day  alcohol  d.s «*« ' C(npl«n.„.,  a 

conversion  M »er*e"  tnc  ,.jsw  d.*UII^V 

totally  cniviautic  prw  ' , Q|  production  Iro*  *‘Uar 
Chosen.  Ci^tariso.  - t Lli  for  process  energy 

cant  juice  *a«>  tnaOe  . *lcor»ol  product  «o«»  *osit 

laproveeenls  ,#^\0  ba,so -d»sl  • I •<  ' y results 

are  discussed  and  CO"**"  > bj*ls  lor  process 

Net  energy/r.tto  conc-^--*^*^*  ,n 

energetics  analys  % e»pected  to  considerably 

agriculture  productivity  'I  ‘ 

agncunu  **  | , oho  I economics 
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conversion  of  biomass  is  discussed  with  particular 
empr.a.ls  upon  tne  energy  I mp ! U a 4 . ons  I OvOI  ved  dot 
the  ei  troy  rcqulre.ionls  ana  energy  *eturns  for  a 
nC«4K.  o?  s-lccted  syst.m.  n assessed  in  tne  light 
of  current  technology,  while  areas  for 

Imoi  ovements  arc  also  mentioned.  Ine  general  trend  Of 
such°tp oTogU:e I one,  gy  systems  Is  tnat  energy  gains 
mage  via  plant  pnotosy  thesis  using  Intensive  systems 
are  dibseoocnMy  nore  than  lost  in  Iho  tw.ver.iw  of 
blcma-s  energy  content  into  stornnic.  hign  cnergy 
?ueU  such  as  ethanol  and  methane  Of  the  operates 
. _upc  »|  1 i on  trii  gro«tn  o*  soga^cao#  and  its 

{Fermentation' ?o^e tTianol  Is  cor.sioered  to  oe  the  most 
favor ao I e as  a marginal  net  energy  production  process. 
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MINS:  AL0CHV0E S/^CARB0h  MOHOK.DE/  EVAPORATION/  lull  AIR 

RATIO/  HYDROCARBONS/  flllROCEN  OXIDES 

ABS'  E.haust'and  evaporative  emissions  »roa  a 19.4 

BS<  Bra/ i 1 1 an  Cnevro.et  Op...  — • measured  uS..K,  0 -oil ne 
arc  various  ethanol  gasol  in*  -l.tures.  this  car. 

.men  was  Oe.igned  to  <4.erate  with  rich  air  furl 
matures  a-Ultion  of  up  to  20  percent  etha.Kil  to 
gasoline  reduced  e.naust  hyd-  ocaroon  and  ^ 

iono.ide  emissions,  but  Increased  e.naust  aldehyde  and 
nitrogen  o«  ice  emissions.  The  leaning  ol  »t*c-  fuel 

IWtuZ.  due  to  ethanol  addition  -*s  the  primary 
cause  of  me  e.naust  emission  changes^  Evapo.  at ive 
em.ssions  were  slightly  h . gh«r  with  10  percent  ethanol 
tn  gasoline,  than  with  gasoline  alone. 
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ABS:  Results  of  the  following  studies  are  reoortea: 

analysts  and  evaluation  of  potential  r.< 
materials- -chemical  analysis  of  the  Kud/u  plant  and 
effect  of  60/ sub  «/pret< catments  on  the  nyd.olysis  of 
wheat  straw,  utilization  of  nemice  I luit  se  seg.tr-.. 
process  design  and  econcanc  studies- -n*grol ysi s 
process  and  ethanol  fir.entation:  pilot  plant  process 
development  and  design  studi es- enhanc uo  cellulasw 
production  and  continuous  hydrolysis 
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ABA:  E PA 

ABS:  Progress  IS  reported  In  the  following  studms  mi 

analysis  «nd  evaluation  of  potential  r.n»  HilerUK 
preliminary  pre treatment  studios  using  kIm'.iI  si  aw. 
e»tr»ction  of  wheat  straw  with  alcoool  -«•>'•  w.iter  at 
elevated  torpor  a turns:  «*tractlon  of  «j*  oufUl  «*<>*~l  with 
olconol  and  water  at  elevated  temperatu* os . .out. 
del Ignt f Icallon  of  nowsrrtnt  with  ethylene  glycol. 
Other  research  In  progress  Includes  stmlu’i,  on: 
utilization  of  hemlcel lulosa  sugars,  process  design 
and  economics  of  hydrolysis  processes  aid  olhanol 
• «raentatlon;  and  pi  lot  plant  process  d* vrlunM-nt  and 
design,  including  cell*re«ycla  systems  for  cellulase 
product  Ion . continuous  hydrolysla.  Countercurrent 
nydrolys’s.  and  ethanol  fermentation  studies 
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* short  review  Is  given  of  Olosolar  source*  of 
Syntnetic  liquid  fuels  Isynfueisi  for  t ransf*or t at  Ion. 
Ihe-e  are  a variety  o*  way',  to  convert  potent  tally 
laroe  energy  crops  Into  fuels  Suitaote  lot 
transpor tat  >oo  use.  e g . Mould  fuels  suef.  a*, 
methanol , ethanol,  and  pyrolytic  oils  In  addition 
organic  wastes  are  widely  produced  a ng  although  they 
are  still  generally  net  considered  a resource  incr-e 
•a  little  depot  tnat  they  will  increasingly  g* 
recycled  for  tneir  material  and  energy  value  Major 
technical,  social,  economic,  environmental . and 
\_  political  questions  remain,  and  attr<oogn  tne  potential 
for  olosolar  transportation  synfuels  is  large.  It  is 
•till  small  compared  to  transportat ion  energy  demand. 
Because  of  their  costs,  early  implementation  of 
blcsolar  conversion  sencmes  will  liweiy  not  oe  In  tne 
erea  of  transpor t at  Ion  synfuels 
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GASOlINf  r>0FS,  TOO,  MIX  WITH  ALCOHOL. 

W.A.  Schell er  and  B.J.  Hohr. 

Chemtech,  v.7,  r>o.10,  Oct. 1977,  p.616-623. 

With  gasoline  selling  in  the  US.  near  60  cents /gal 
lates  and  all  —is  there  any  sense  in  planning  to  ase  etha- 
nol currently  quoted  al  over  one  dollar/gal— lo  replace 
il?  We  in  Nebraska  think  there  is  This  paper  ctplains 
why  First  it  will  discuss  ihc  performance  in  stale-owned 
vehicles  of  a 10  volume  % solution  of  ethanol  in  gasoline  — 
whal  we  call  GASOHOI  Then  il  will  review  how  ethanol 
is  made  from  grain  Finally,  il  will  look  al  overall  econom- 
ics. which  we  Find  encouraging  enough  lo  be  planning  a 
60  000  gal/day  fuel  operation  Bui  let  * start  at  Ihc  begin 
Ring 
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kajs:  / • biomass  energy  product  ion/ 'Energy  sources/-f arm 
crops/* synthetic  futis 

HINS.  / A LCCMOlS/  AMMONIA/  CORN/  COST  EFFECTIVENESS/  ENERGY 
TECHNOLOGY/  sugar  cane/  wheat 

ABA:  I Author ) 

ABS:  Such  Meld  crops  os  sugarcane,  sorgnuirs.  sugar  oeets. 

■heat,  and  corn  arc  unmr  investigation  as  sources  of 
fuels  and  ccrmm_oity  ctiralcsls.  E t n,u<o I and  metnanol 
appear  more  attractive  for  industrial  use  than  for 
fuel  usage.  Thermorhcmica I production  of  fertl liter 
ammonia  appears  especially  attractive.  Genetic 
op t • ® I ta t ion.  agronomic  I mprovemen t s.  wnole-piant 
Harvest inq.  and  hauling  cost  reductions  ray  all  oe 
needed  to  fulfill  toe  iKonoaic  promise  of  this 
approach  to  amellorat'  g the  hydro-erbon  crisis. 
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AUTH:  A/POLIARD.  w.  G. 

American  Scientist,  vdl.  64.  Sept. -Oct.  1976.  p. 

509  513. 
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ABS:  Solar  derived  fuels  are  considered  to  t>«  tnose 

orcduced  annually  by  pnotosvn thesis  In  Currently 
grew • ng  plant  material.  Tne  paper  c> amines  the 
ootenttal  of  fuels  derived  frt^  the  sun  tnrougn 
ohatouynthesl s fro*  the  standpoint  of  tnelr  commercial 
conversion  as  an  Integral  part  of  tne  world  energy 
system  In  the  long  range  future  when  reserves  of 
fossil  fuels,  espev tally  petroleum  and  natural  gas. 
have  been  depleted  Attention  Is  focused  on  tne 
oyrolysls  of  biomass  to  produce  solid  fuel  and 
nothanol.  as  veil  as  on  the  production  of  liquid  and 
gaseous  fuels  by  appropriate  technicwies.  It  is  snown 
that  the  lonO-range  prospect  for  tne  use  or  solar 
energy  throi-gh  pnolosynlhesl  s to  prcduce  solid, 
liquid,  and  gaseous  fuel  seems  reasonably  ■# I ' 
assured.  Tne  technology  for  such  fuels  is  already  well 
developed  and  tnelr  extensive  use  a.aits  a favorable 
or  let  level  for  delivered  biomass  and  a major  sntft  in 
agricultural  and  si  I vacul tura I practice. 
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UTTl:  Fermentation  kinetl.s  and  process  economics  for  tne 
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ABA.  Dissert.  Abstr. 

ABS  Fermentat ion  technology  for  tne  production  of  etnenol 
■as  optimised.  Using  glucose  as  the  fermentable 
substrate,  ootlmal  fermentation  parameters  of  pH. 
temperature . oaygen  tension  and  sugar  concentration 
■ere  determined  In  Outn  baten  and  continuous  Culture. 
Tne  e»per  lew-nta  I results  indicate  t na t altnougn 
etnenol  fermentat Ion  Is  an  anarruolc  process,  trace 
Muunts  of  cmygon  are  required  for  maatmal  etnenol 
aroductlon.  Continuous  ethanol  predict  ion  oy  tne 
aoapted  yeast  wos  found  to  be  431  nlgner  tnen  for  tne 
unadopted  yeast  under  iindlllont  of  coaipleie  Substrate 
utilization.  Tne  pH  of  the  broth  had  only  a tlignt 
effect  on  fermentation  rates  between  3.5  and  5.6. 
However,  tne  sugar  concentrat Ion  did  affect  etnenol 
orcduct I v i t tes  In  continuous  culture,  witn  tne  oottmal 
concentration  being  10  wtt  sugar.  A cell  recycle 
System  employing  an  external  settler  to  increase  tne 
SIomsi  concentration  -as  Increased  fourfold  In  the 
recycle  system  over  conventional  continuous 
operations  This  pi oouced  e corresponding  fourfold 
Increase  in  ethanol  productivity. 
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MINS:  / ALCOHOLS/  AMMONIA/  ETHANE/  METHANE 

ABA:  ERA 

ABS:  Preliminary  results  are  presented  of  an  economic 

analysts  of  tne  agricultural  and  conversion  esp*'c t s of 
producing  fuel  and  ammonia  from  sugar  beets.  sw»‘et 
sorgnum.  and  corn.  Ethanol  would  be  produced  by 
fermentation  of  cane  juice  and  methanol  and  ammonia 
from  the  synthesis  of  ges  ootained  From  the  partial 
omdation  of  the  combustible  Organ tee  using  tne  Puroa 
process . 
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this  report  evaluates  tne  alkyl  morvoh yd‘  tc  alcohols 
Iron  methanol  through  the  butanols  IC-1  to  C-4|  as 
Navy  Ship  propulsion  fuels  Properties  of  the  alcohols 
from  the  technical  lltcature  *e  com;’  -ref  1 vift  the 
properties  of  Navy  Sh'p  propulsion  nvdr-/e  ar  (sat  fuels 
lOiesel  fuel  Marine  anti  UP-SI  Nona  of  the-.'.  al'.»jhol» 
is  suitable  as  a direct  substitute  or  as  .in  nl'wler 
tor  tne  currently  used  ship  propul»lt«n  fuels  the  use 
of  methanol  elth  Its  loa.  volumetric  energy  cont-'nl 
Mould  entail  over  a 50  percent  redo'  I *on  •«.  rang.* 
between  refuelings;  the  use  of  the  other  alcohols 
would  result  In  roughly  7S  percent  to  40  Dn;'  nt  toss 
of  range.  All  the  C-l  to  C-4  alcohols  have  flash 
points  ooIom  the  60  C minimum  considered  safe  i‘»r 
sh  l pooard  fuels  Also,  all  have  lo«  cetane  n«ticrs, 
hlgn  eater  solubility,  and  problems  •iln  Ic.icfy 
MoMever . methanol  and  mlatures  of  lou-hoillng  alcofiols 
are  potentially  usable  as  fuels  for  n».  ships 
specifically  designed  for  their  use 
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ABA:  ERA 

ABS;  A cell  recycle  system  employing  an  external  settler  to 
increase  the  t'omass  concent  rat  ion  in  continuous 
f ermentat  Ions  m.'S  f»»»iirM  In  additl>e.  a r-,w.-l 
vacuum  fermentation  sem  me  has  develop'd  hlv-i  Hiv 
ethanol  Is  boiled  away  from  the  f erm«  r.|  at  lt.r.  broth  as 
ll  is  produced  by  eoart.  - n • ng  the  ->.xuu»  fer rental  tun 
Mlth  cell  recycle,  yes  Si  Cell  dens  III  n*  of  t?4  <j  dry 
Mt/l  mere  achieved  resulting  in  a l4-fo»rt  licmse  .n 
etna  no  I pro.  V/r  l I v 1 1 y over  simple  coni  inuo>r<  operation, 
from  the  e»|v?r  I men  la  I results  obtain'd  Indus  |i  l.il  sit* 
e’nanol  fermentation  plants  Mere  designed  nr/i  an 
economic  Cv. dual  Ick  rnnriucted  The  pr  tv  ’V.  .Ipn 
studies  indicated  that  over  a So  percent  • rckn. t i<ai  in 
capital  eipc-ndl  ture  iwy  be  obtaired  tv  < out  tt.itn.i-. 
ratner  than  baten  ope’ <it  ion . furtfier  rcduCt  • cats  . it 
processing  costs  Mere  achieved  by  both  cell  recycle 
and  vacuum  operatlcii  «fv*r  . the  Cost  of  f erm  -nt  .tb  le 
substrate,  either  «oi*v»s  O'  tnjym.ii  it  hypioty -ate 
sugars,  dominates  the  economics  o»  ethanol  production. 
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low  COM/  PON'd  imtUKf/  PPe^'IRE  tfftciv  v’ar* 

I CM  r iu«/  i pucks 
Uol"Of  I 

lot-  rv.por  presorts  too  concept  of  Net*»f*ul 
dec omoos  1 1 1 on  U9ing  engine  e«neu*t  neat,  arwi  e»a**ne* 
its  potential  for  use  in  toe  operation  of  passenger 
car.  diesel  truces,  and  diesel -ei.ctr 1C  locomotives. 
Energy  economy  Improvement*  Of  10  30*  *r#  '“''U * *? 
aver  toe  -epreaentat 1 ve  driving  cycle*  -itnout  a net 
loss  m power  Some  reduction*  In  e.neu*t  eml*»lon* 
are  also  orojected. 


METHANOL  DERIVATION  FROM  NORTH  DAKOTA  LIGNITE  ATID 
Uf>B  AS  A FUEL.  E.  C.  Galss,  A.  L.  Frwmn  anoT.  ). 
Wentworth. 
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ENERGY  CONVERSION/  METHYL  ALCOHOLS/  NUCLEAR  ENfRGV/ 
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■ J. 

General  profilers  Of  energy  drn.no  are  examined  along 

■ ttn  sue n posstOle  solution*  as  synthetic  fuel*  ana 
primary  source*  Of  energy  ( Nyrtroe lectr tc . geotnernel. 
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VEHICLE  EVALUATION  OF  NEAT  METHANOL- -COMPROMISES 
AMONG  EXHAU.rr  EMISSIONS,  FUEL  ECONOMY  AND  DRIVEABILITY. 
Norman  D.  Brinkman 

International  Journal  of  Energy  Research,  v.  3, 
no.  3,  July — September  1979»  P-  243*274. 

v«  fuel  lo  tupflleaitM  and  replace 
straight  or  as  a luel  i exponent  in 
the  exhaust  emissions  f rum  4 mt:hxi>ol  fueled 
in  the  exhaust  from  internal  t un- 
to be  awtagen.c  In  Selmo- 
arc  m.usur<rd  in  samples 


METHYLNITRITE  IN  THE  EXhAUST  FROM  A METHANOL  GASOLINE 
FUELED  AUTOMOBILE.  A.  Jonsson  and  S.  Berg. 

Chemosphere,  vol  8,  no  11/12,  1979,  p.  835-841. 

Methanol  is  being  Considered  and  evaluated  as  an  autumoti 
gasoline.  Methanol  can  be  used  as  tm.tor  fuel  either 
methanol -gasol ine  blends.  Unburned  methanol  in 
engine  may  react  with  nitrogen  oxides,  which  arc  present 
bus  t ion  engines,  to  form  me  thy  Ini t r i If.  Me  thy  Ini tr i te  mas  found 
nella  typhimurium  (I).  In  this  study  methanol  and  me  thy  Ini t r i te 
of  exhaust  emissions  from  a vehicle  using  gasoline  and  a methanol -gavol me 


RADIATION  FROM  METHANOL  FURNACE. 
tf.L.  Grosshandler  an!  R.F.  Sawyer . 

J.  Heat  Transfer,  v.IOO,  no. 2,  May  1978,  p.247-2$2. 

Munm hr,, main  intensity  measurement!  art  taken  in  a water  (noted  fumart.  90 cm  in  di- 
ameter. burning  methanol  and  a melhanol/coal  t lurry  The  primary  interest  u to  deter 
mine  the  runt'ibulum  o;  particulate  radiation  lo  the  total  intensity  Temperature,  carbon 
dioxide,  carbon  monoxide,  water,  methanol,  and  particulate  concentration  Ireli  are 
quantitatively  measured  throughout  the  furnace  chamber  A computer  code  u discussed 
which  integrates  the  equation  of  transfer  m<er  a nonhomogeneous  path  containing  com- 
bustion gases  and  particulates  This  allows  comparison  of  the  measured  intensity  with 
a theoretical  prediction  bated  upon  known  concentration  and  temperature  peoples  The 
intensity  and  emittance  measurements  from  the  methanol  furnace  art  compared  unth 
measurements  in  other  espenmental  /u meets  burning  ml  and  gas 


GASOHOL  CONSUMPTION  SKYROCKETS.  Clare  E.  Wise 
Machine  Design,  vol  51,  no  24,  October  25,  1979,  P»  28- 
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eadS:  /•  AICGHOLS/  'AUTOWOOUC  FUELS/ ’MVDR'H  ARSON  rUELS/* 
Srr.lHETIC  FUELS/- Tturi  hUOCr  ASSESS.  (NT 
dims.  / A lir  POLIUTION/  CLSIG-'.  ANAL*  SI  S/  . hEfcCr  ItCHNOLUCV/ 
Exhaust  cases/  fuel  consumption 

aba:  b j. 

ABS:  The  paper  attempts  to  provide  a 13/7  picture  of 

utilisation  technology  readiness  or  autoa«tive  aicohol 
fuels  (metnanol  and  aw-t  nanol/g>sol  'i-e  blends  end 
ethanol  ana  ethanol  /g.v„o  I me  GlenCxi  in  anticipation 
at  future  dr.rard,  Ine  utilization  potential  of  aiconol 
fuels  is  a i -.cussed  . n terms  of:  I I » exhaust  emissions. 
(31  per  f or  aiance  anJ  tori  economy,  i j)  van  tele 
driveability.  (4|  engine/ vehicle  ov-ig.*  changes.  (SI 
otner  environmental . Health,  ana  safaty 
const  aerations,  and  (61  fuels  character tzat ton. 
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Per  Inf  mance  ana  NO*  c»i«lpns  of  spark  tQnttod 
Can't. o'. 1 1 on  friqtiws  using  alternative  fuels  - Quasi 
one -dimensional  nololln  i.  II  Methanol  « ue  led  engines 
A/RUBIN.  M 0 ; B/MCLIAN.  k 0.  P»A:  B/tCorneit 
University.  Ithaca.  N.v.l 

Cumtm’  t I on  Science  and  Technology.  vol.  IB  no  S-6. 
197B.  o.  199-206.  US.  C'-partwnt  of  I rarspor  t at  I on 
/•CC* BUST IGN  PRODUCTS/’  INTEPSAL  CO  BUST ION  ENGINLS/* 

WE  IMF  l ALCOMOLS/’Nl  TROGEN  OXIOES/'Of*  0I"£NSI0nAi.  FLOW 
/•PISTON  ENGINES/ ’SPARK  IGNI T |0N/* ’ HEFMOOYNAMIC 
EFFICIENCY 

/ AUIOWOOILE  FUELS/  COMBUSTION  EfF I C I E NC  Y / FLAME 
PROPAGATION/  FUEL  CONSUMPTION/  FUEL  INJECTION/  OCTANE 
NUMBER/  WATER 
I Author ) 

A thco  wodynr.TMc  mo  1c I nploynu  a one -dt^cns * ona i 
seirl -empirical  'lane  speed  has  been  used  to  evaluate 
methanol  as  a rec  I proca  1 1 ng  eiiQtne  fuel  Tne  empirical 
oarameters  In  the  flaw  speed  were  determined  oy 
matching  computed  comOnSt 1 on  cUrat itms  «ttn 
experimental  values  reported  in  tne  literature. 
Satisfactory  agreement  was  obtained  between  predicted 
and  measured  values  for  power,  efficiency  and  nOk 
emissions.  The  model  predicts  msmlmcxii  tnermal 
efficiency  of  tne  methanol  engine  for  equivalence 
ratios  In  tne  0 7 to  O n rang--  Tnis  is  within 
practical  operating  ranee,  as  e»per  I ment  s 'have  shown 
the  Icon  misfire  limit  to  be  near  an  equivalence  ratio 
of  0 6 No  omissions  are  piedlcled  fo  rear n a nJnleua 
nen  an  equivalence  rat  >o  of  0 9 and  art*  reduced  b/ 
aouut  two- t'H rou  at  an  <qutvalcnco  ratio  of  o 75 
Addition  of  water  to  ntthcnol  is  shown  ;o 
significantly  reduce  flO»  emissions,  altnouqh  wl*n  some 
loss  In  tnermal  efficiency.  Improved  fuel  economy 
w I trout  e»cesslve  NO*  emissions  can  Be  obi  a • net)  by 
employing  met nano 1 - water  blends  at  nlqh  compress ton 
ratios. 
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UTTl:  Conceptual  designs  of  commercial  plants:  Coal  to 

methanol  and  methanol  to  gas.. line  TLSP:  Oua-terly 
Technical  Progress  Report.  1 Aug.  - 28  Oct.  1977 
CORP  Bad  jar  Plants.  Ir.c..  Cm  bridge.  fla  ,«*.  AVAIL. Nils 
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WETHYL  ALCOHOLS 
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Alternative  fuel  ntlwrir.l  - Select  ion  criteria  and 
status  of  rosearen 

f , kOEn  I G . A ; B/VENRAO.  H ; C/LEE.  k : 0/  01  RNiiARDT  . 

w . PA  A:  0/1  Volk  r.wagenwerk  AG.  kolfsborg.  fcest 
Go-  many  > 

Erdoel  und  Kohle  Erdgas  Petrochem'e  vereinigt  mit 
Brennstof  f - Chem  1 e . vol.  31  . Aog  I97P  p.  360- .167  |n 
German  Research  Snnrnrtrd  By  the  Bonoes*' nl ster • um 
fu*r  forschino  ur.d  TecrnologiR 

A description  is  preset. led  of  the  results  of  an 
Investigation  in  which  the  pqmslpf  Mt  left  a»><J  problem* 
with  respect  to  a use  of  methanol  a«  alternative  fuel 
for  motor  vehicles  Nave  been  studied  I * P0'"’*0 

out  that  of  all  available  fuel  alternatives  metnjnol 
appears  to  be  nest  suited  for  a possible  replacement 
Of  currently  used  fuels.  Prototype*,  ot  veniclcs  tor 
the  u-.e  of  methanol  In  .ndl  luf  0 lots  are  bamg 
developed  and  opt  ImUcd.  The  use  of  a ISA 
methanol  gasoline  mlmture  as  an  intermediate  s.ep  wltn 
respect  to  the  Introduction  of  methanol  was 
investigated  In  a fleet  test.  Economic  factors  ar.  of 
or  Hoary  importance  concerning  the  time  of  an 
I nt  roCHJC  t Ion  Of  methanol  as  fuel.  On  °V**  ®V 

long-term  cens  I oera  t ions . a comparison  of  ,r,e 
involved  in  oroduc , ng  methanol  and  conventiooa  tuelS 
frrm  coal  appears  vital.  Such  a cciar Ison  is  m favor 
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UTTL:  Methanol  from  coal 
AUTM:  A/MI  HER.  0.  R 

CORP  Vu loan- C I nc  > nna t I . Inc..  Ohio.  AVAIL  NT|S  SAP  - MC 
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In  JPl  Proc.  of  the  Cchf  . on  Coal  Lite  for  (si  ifnrnl* 
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"AjS:  /‘CATAl VSIS/*C0AL  GAS  I F I C ATI  ON/ • ENE RGY  CONvtPSIOS,* 
METHYL  ALC0H0LS/*SyNTiIE  f 1C  FUELS 
MINS:  / CAIIFORNIA/  COAL  UTILIZATION/  ENERGY  POLICY/  ENERGY 
TECHNOLOGY/  ENVIRONMENT  PROTECTION 
ABA:  J MS. 

ABS:  fconowilc  feasibility  of  methanol  or  mo’nyl  lo*l 

produced  from  coal  using  existing  trcdnoloin  Is 
discussed.  Other  factors  conside-rd  ln<  lurk- 
environmental,  safety,  toxicity,  transportation,  so 
storage.  ease  of  Burning,  ar.d  retrofitting  of  present 
boilers.  Demonstrations  of  Its  uses  rs  a Dc.iler  fuel 
and  as  a turbine  feel  are  cited. 
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E I ec t roeheni  lea  I Society.  Journal.  vol . 125.  Mar.  1978. 
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VIA  JS:  /•LHRGNOLOGY/'ELECIRIC  (lA  T TE  R I E 5/  • C LECTROUtS/ • Flit  l 
CELL'./’ TECHNOICOY  A5SI  ' -WENT 
MINS.  / APOLLO  PROJECT/  ELLLIKClTI'C  CELLS/  ENERGY 
TECHNOLOGY/  POROUS  MAltRIALS 
ABA:  Ml. 

ABS:  Areas  of  fuel  cell  research  during  the  50s  are 

Indicated  and  the  recognition  of  tnc  need  tor  a staola 
large  interlace  Detween  electrode  ard  electrolyte  is 
credited  with  causing  the  sudern  orcaktnrougn  In 
technology.  A chronological  survey  of  fuel  cell 
systems  Is  presented:  li.el  cells  considered  include 
high*  t e mper  at  ur e ce  I I % i no  1 1 en  car nona t e ce  I I s I . 
tied l urn-  t emper a t ur e fuel  cells  (modifications  of  the 
Bacon  cel  II.  fuel  cells  with  platinum  black  Teflon 
electrodes,  fuel  cells  with  porous  metal  electrodes. 

I on ■ e RChange  membrane  tells,  matrix  tpho-pnoric  at  id  I 
fuel  cells,  acidic  metnanol  cells,  alkaline  cells  witn 
nc thur.o I or  Methanol -derived  fuels,  ammonia  as  fuel, 
sodium  amalgam  colls,  regenerative  112-02  fuel  ceil 
systems,  thermally  regenerative  systems,  radioactive 
regenerative  fuel  cells,  chemical  redo*  systems,  the 
nitric  acid -oxygen  redox  electrode,  blocnemtcal  cells, 
direct  hydrocarbon  cells,  and  indirect  r.ydrocaroon 
cells. 
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UTTL:  Coal  - to-gasol ire  conceptual  design  and  market 

evaluation  of  methanol  fuel  and  methanol -der r vert 
gasoline  TtSP:  Guar ter  I y Technical  Progress  Report. 
31  del.  - 27  Oct  I97U 

CORP:  Badger  Plants.  Inc..  Cfnbridge.  Mass.  Avail. Nils 
SAP:  MC  A02/MF  A01 

MAjS:  /-COAL  UTILIZATION/ ‘ENERGY  T ECHNOlOCY  / -HYOf  (iC  AMiON 
FUEL  PRO0OI  II0N/*SYNTHANE 

mins:  / ENERGY  CONVERSION/  GASOLINE/  MARKEIING/  PRuOUCT 
DEVELOPMENT 
ABA:  DOE 

ABS:  Conceptual  design  work  completed  during  the  Quarter  on 

• the  conversion  of  coal  to  gasoline  using  tne  Moot  I 

M-  gasoline  process  Is  *u  .mmar  t zed . Pre  I I mi  nary  work 
done  on  the  -narketlng  study  for  rr.etr.anol  Is  also 
summar l zed. 
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Computer  controlled  cyr.amlc  tests  wltn  motoring  of  an 
Internal  combustion  eng.ne  wltn  alternate  fuels 
TISP:  Ph  D Thesis 
A/GERMANE.  G.  J. 

Brigr.aw  Young  univ. . Provo.  Utah.  SAP:  Avail:  Unlv. 

Microfilms  Order  No.  7011892 

/•COMPUTER  PROGRAMS/ * Or NAM  1C  TESTS/ 'FUELS/* INTERNAL 
COMBUSTION  ENGINES 

/ DYNAMOMETERS/  ETHYL  ALCOHOL/  GASOLINE/  MtTMYL 
ALCOHOLS/  MIXTURES 
Dissert.  AOStr. 

A computer  controlled  and  monitored  internal 
co.TOustton  engine  test  <ell  with  motoring  is 
Oescr into  A control  tcreme  for  the  engine  and 
dynamometer  for  a simulated  vehicle  with  gear  shifting 
is  presented.  A compart 'on  of  dynamic  and  steady  state 
engine  tests  Is  made  An  evaluation  of  alternate  fuels 
Is  made-  from  the  results  of  two  uiffcrrnt  driving 
cycles,  one  with  transmission  shifting  and  motoring 
ar.o  the  other  wltn  only  gear  shifting,  t xper -ims-ntal 
data,  from  the  dynamic  tests,  which  show  a difference 
in  Drake  thermal  efficiency  anp  exhaust  emission*  for 
ethanol -gasol me  and  me I hano I gaso 1 1 ne  mixtures 
ccwpared  with  straight  gasoline,  is  presented 
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UTTL:  Ident I f Icat ion  of  prouaole  automotive  fuels 
composition  1985  - 2000 
AUTH:  A/RUSSEL.  J A 

CORR:  Southwest  Researcn  Inst  . San  Antonio.  Tex. 

AVAIL  NT  IS  SAP:  Ht  A20/MF  A01 
In  DOE  Highway  Vehicle  Systems  p 311-333  (SEE 
N7B- 30293  21-311 
ABA:  L.S. 

ABS:  Methodology  Is  presented  to  oe  utilized  in  projecting 

most  probable  compositions  of  hydrocarbon  and  metnanol 
automotive  fuels,  using  domestic  nonpetro leum 
resources  (cl  I sr.alo  and  coal  » In  tneir  manufacture. 
Compositional  factors  are  critically  contingent  upon 
Syncrude  *;cnverslon  pr«  -ess  parameters  wnlch  require 
furtner  development  mil  definition.  If  tne  emerging 
synci  odes- syoFuel s industry  develops  at  currently 
forsceablo  rates,  suen  syncrudes  will  be  blended  wltn 
octroi  cum  crudes  in  suen  a manner  as  to  nave  no  impact 
on  conventional  automotive  fuels  corpos 1 t Ion . 
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UTTL : Combustion  opt iml zat loo  studies  for  stratified  < Gorge 
ana  diesel  engines  TLSP:  Progress  Report.  1 0<- 1. 

1977  - 30  Sep  1978 

AU1M:  A/STE1NBERGER.  R.  1.;  fl/BPACCO.  f.  V 

CORP:  Princeton  Unlv..  N J.  AVAIL  NT  IS  SAP:  MC  *J3/Mf 
A01 

MAJS:  / "COMBU' T ION/ *DI ESE L ENGINES/ ‘OPT IMI7AT ION 

MINS:  / COMPRESSION  10A0S/  INTERNAL  COA’tlUST  ION  ENGINES/ 

SPARK  IGNITION 

ABA:  DOE 

ABS:  O’®  oojectives  of  the  program  are  to  osser.*  n>c 

teastolllty  and  opera!  trig  cnar»<-  t ®r  I st  ic  s of  the 
following  high  compi  e«  s Ion . sp  arl»  Ignition  lor  self 
ignltlonj.  stratified  charge  lor  diesel  I engine 
conf  Iprj.-  ion  : comp  re*  s i on  ratio:  16.  open  chamber ; 
direct  fuel  Injection,  unthrottled  operation:  G'5 
CC/Cy  1 1 ndcr  ; explored  sr>eed  range  1IJC0  to  4000  rpm 
I expected  practical  range  600  to  6000  rpntl;  fuels: 
ethanol -dl  et»e  1 mixtures  arid  sparfc  ignition 
I st  r a 1 1 f l ed  char  ge  l or  self  ignition  ld<c"-cl|.  *o 
continue  the  oevelcpment  end  the  testing  of  physical 
and  numerical  aspects  of  multidimensional  combustion 
models  in  order  to  as: css  and  Improve  their  accuracy 
and  to  reduce  their  computation  time,  and  to 
contribute  to  the  achievement  of  a more  fundamental 
and  detatle'i  understanding  cn»rac ter  I ya t I on . and 
command  of  the  processes  whlcn  control  efficiency  and 
•missions  in  Internal  combustion  engines. 
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UTTL:  Gaseous  emissions  control  for  hrevy  duty  •1lx--.pl 
eng  l net. 

AUTH:  A/LOMBAPOI . C 

CORP:  Fiat  Research  Center.  Turin.  Italy.  AVA|i  Nils 
SAP  MC  A23/ME  AO 1 

In  NATO  Proc . of  the  4th  Intern.  Symp  on  Autnmotive 
Propulsion  Systems,  vol  1 p 319  329  ISEE  N7830332 
21-311  

ABA  U V. 

ABS:  Results  are  summarized  from  a study  on  heavy  duty 

diesel  engine  emissions.  The  emission  control  methods 
reoorted  are;  (t)  exhaust  gas  recirculation.  (21 
exhaust  gas  rec 1 rcu I at  I on  plus  supcrchargl ng  to  the 
original  power  level;  I3>  variable  compression  ratio: 
and  dual  fuel  (gasoline  and  methanol).  Tne  worn  was 
Derformed  on  different  direct  Injection  engines,  botn 
aspirated  and  turOocharged.  whose  characteristics  are 

u I VC-ll 
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UTTL:  Fluid  bed  process  studios  on  selective  Conversion  of 
•ethanol  to  high  octane  aasollne  ILSP:  Final  Report 

AUTH:  A/KAM.  A 1 . 

CORP:  Hob i I Research  and  Development  Corp  . Paulsboro.  N j. 
AVAIL  NT  I S SAP  ‘<C  AI2/MT  Adi 

MAJS:  /'ANTIKNOCK  ADD  I T I.  E S/ • AUTOM38I  IE  FUELS/ 'GASOL  iNt/® 
KETMiL  ALCOHOLS/’ OCTANE  NUMBER 

MINS:  / AIP  POLLUTION/  ENERGY  CONVERSION/  FIUI01/ED  BED 
PROCESSORS/  LEAD  (METAL  |/  PHOT  PLANTS/  POLLUTION 
CONTROL/  OUALIIY  CONTROL 

ABA:  DOE 

ABS:  The  Mi.b  1 1 Fluid  bed  met  hano  I - to-g.Ysol  1 no  process  was 

successfully  scaled-up  to  a 4 bam,.- 1 • a- day  pilot 
olant  Gasoline  selectivity  Is  hi  goer  than  88  wt(  of 
hydrocarbons  produced,  and  the  octane  rating  is  96. 
Gasoline  aual  I ty  is  excellent  nrd  exceeds  all  tne 
regulr  ements  of  unleaded  regular  g.i'.olme.  Kitn  this 
demonstration  accoi-pl  idea,  tnr-  process  is  now  ready 
for  scale-up  to  a lOO  l!/D  pilot  plant,  tne  final  step 
before  constructing  commercial  si zc  facilities. 
Methanol  was  completely  converted  at  design 
Conditions.  Steady  state  operations  were  demonstrated, 
and  gasoline  yield  and  Quality  were  optimized.  Process 
variable  studies  showed  that  durenc  yields  Increased 
with  pressure  and  decreased  with  temperature . Several 
orocess  concepts  Inc  I in  irg  light  gas  recycle. 

CO- feeding  llquic/viip'ir  methanol,  ana  heal  removal 
from  the  fluid  bed  wort  evaluated  A process  design 
oasis  for  a large  unit  was  developed. 
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UTTL:  Experiments  with  nova  I Fuels  For  diesel  engines 

AUTH:  A/MARSHALL.  8.  F. 

CORP:  Deonrtment  of  Energy.  Bar t lesvl I la . OKIa.  CSS:  ( 
Energy  Research  Center  I avail  Nils  SAP;  HC 
A02/Mf  A0 1 

ABA:  ERA 

ABS:  Engine  tests  were  conducted  with  two  fuels  that  would 

be  considered  as  novel  lor  use  In  diesel  engines,  tne 
fuels,  methanol  and  a water/dtesel  fuel  emulsion,  were 
used  because  of  their  potential  for  reductions  In 
exnaust  emissions,  the  test  results  showed  that  these 
fuels  yield  no  advantages  over  standard  diesel  fuel 
with  respect  to  emissions  of  unburned  hydrocarbons  and 
oxides  of  nitrogen  Although  smone  and  carbon  monoxide 
emissions  were  red-u  ed  with  the  use  of  tne  water/fuel 
emulsion,  the  same  effect  could  also  be  achieved  via 
anglnc  adjustment. 
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trie  effects  of  methanol  on  tne  tale"iiils  In  automobile 
rut l systems  were  Invest igated  using  several 
met nano 1 /qaso line  blends  Including  o I ends  with  water 
to  simulate  moisture  pick-up  Oy  the  methanol  . Ilie 
conditions  included  ai.io.cnt  and  elevated  temperatures 
and  with  anil  without  agitation  [valuation  was  nased 
on  weight  loss  due  to  uniform  corrosion  and 
indications  of  pitting  «orrosion.  stress  Corrosion, 
cracking,  and  galvanic  lorrosion.  Methanol  and 
me tnarnil /ga.-o I i ne  blends  inciease  the  corrosion  ratos 
of  n.ost  metals  over  tfie  rates  found  In  straight 
gasoline,  two  areas  of  potential  corrosion  problems 
were  d-  lcrmmed  The  most  severe  problem  was  the 
attack  of  methanol  ami  methanol  blends  on  trrne  plated 
steels.  Methanol  and  oeihanol  blends  also  pi  oiiu.  cd 
severe  pitting  in  aluminum.  Agitation  did  not  appear 
to  heve  a narked  effect  on  the  rate  of  corrosion,  and 
the  difference  In  t einper a t or e from  70  f to  120  f did 
not  make  an  appreciable  difference  In  corrosion  rates. 
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fla.nc  speeds,  per  foriroi.ee.  and  emissions  with 
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In  NA 10  Proc.  of  the  4th  Intern.  Symp.  on  Automotive 
Propulsion  Systems.  Vol.  2 p 697-706  (SEE  N78-3O370 

Author 

Methanol,  added  at  dlffircnt  ratios  to  inrtulcnc.  has 
various  el  reels  c.n  coml.i.st  Ion . perform.ii.ee.  and 
emissions  in  d CFft-SI  engine.  Flame  speed  is  u>i  tsured 
by  I md  lonl  .'at  lur  pi  (i*i  anrl  r>,  a newly  Ck.-vo  loped 
travelling  ion  i .*#.  1 1 on  p*  ot*  . the  resulting  turbulent 
flame  speeds,  computed  la.nlr.ar  l l.v:’  spc*»ls..  an- 1 the 
equivalent  spheric*  I ! lame  speeds  .maly/c«l  to 
oetect  the  turbulence  d ctiy  over  in'  cycle.  The 
following  cliert!,  wo.  ••  noted:  Inert**  cd  oc ti.no  iu6or 
and  brake  S|w»c.ttr.  ru«:l  cn  sumption.  Improved  thermal 
efficiency.  increased  I lame  spe*.-rt.  Increased  btCO  and 
BSHC  and  decreased  CbNGx  emissions 
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UTTL:  Metnane  an  a »«,,nanol  as  alternative  V „ 
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Bunn  Cun  do  sunn,  fuel  for  sen.  u fe  hnol 

ABA : Author  (ESA|  'ecnnol . 

A9S;  Elaborations  of  tne  economic  and  technical  ways  and 

means  tor  tne  supply  of  LNG  and  motnanol  to  Industrial 
centers,  using  natural  gas  fiom  tne  Iranian  area  as 
raw  material,  were  compared.  Tne  c lassl f I Cal tun  of 
given  possibilities  for  the  preparation, 
transportat <bn.  anc  stoiage  of  potential  Sources  of 
energy  is  discussed  Cost  estimates  of  tranupor iat ion. 
a comparative  examination  of  economic  and  technical 
aspects,  and  a description  of  tna  use  of  Lng  and 
met nano  I in  Germany  (motor  car*,  power  plants,  gas 
supply)  are  presented  It  is  concluded  that  energy 
costs  for  INS  In  wi I ne I mshaven  ere  lower  tnan  tnose 
\j  for  e.etnanol.  and  that  large  quantities  of  LNG  and 
■ethanol  fro*  the  Persian  Gulf  can  oe  sold  In  tne 
various  sectors  of  the  German  energy  market  on  tr.e 
conuitton  tr^it  crude  g«.s  prices  on  the  Persian  Gulf  oo 
not  exceed  3* DM/ Gcal. 
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ABS:  Aging  and  regeneration  studies  Of  developmental 

catalysts  SG  B-3  and  SG  A-4  In  the  micro  reactor  units 
110  cc  catalyst  capacity  I . Hydrogen  regeneration  of 
SG-B  J at  TOO  F roster* s catalyst  selectivity, 
however,  catalyst  activity  is  not  ccmpletciy  restored 
Oy  this  treatment . High  temperature  Oxidative 
regneration  of  cataiyst  SG  A 4 was  successful. 

Multiple  regeneration  studies  ai e new  being  made 
Aging  data  was  obtained  on  five  catalysts  in  tne 
direct  conversion  of  synthesis  gas  to  dlmet hy I e tner . 
All  catalysts  showed  significant  ag.ng  wren  compared 
with  proven  methanol  synthesis  catalysts.  Flow  studies 
with  a spent  catalyst  in  the  plexiglass  model  indicate 
that  slugging  may  occur  In  the  bc-ncr -scale  fluid  unit 
(150  cc  catalyst  capacity).  Catalysts  recovered  from 
the  unit  show  that  carbon  formation  Is  excessive  and 
orcbably  responsible  f* r the  slugging  and  the 
uncon  fro  I laole  high.  tcirpaa  lures  observed  In  tne 
catalyst  disengager  cone. 
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ABS  There  ere  t-o  basically  different  moth,  ns  avail. -Mile 
ter  slterlno  these  properties  so  ns  to  alleviate 
prop  I ems  III  convert  mg  tret  nano  I I I SC  I * Into  other 

NJ  ctt««ical  tpcelH  with  m<.re  lavarwl*  p M 

171  mod  I f v I ng  fuel  composition  by  a-Vilng  or  removing 
Other  components  Examples  of  the  first  conversion 

to  gasoline  hydroco'-p'iis  by  the  A*' .pi  I process. 

Ccr.ver  s I on  to  t alkyl  tmthyl  ethc-.s  bv  reaction  with 
oietms.  and  effective  tonve.  stun  to  hlcit.  alcohols 
the  latter  Is  taken  to  include  tnn  conversion  of  CO 
arri  H2  partially  to  h i pner  all  alcohols  w**.»c.id  of  to 
me  t nano  I during  methanol  synthesis.  Puss  -bl  1 1 1 In  * for 
modi f icat • on  by  means  of  additives  and  othn  »it" 
altering  fuel  composition  are  discussed 
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Closed  environments 
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Trans  I . into  ENGLISH  from  Rlv.  del  Combustiblll 
(Italy),  v 30,  nos.  5-6.  1976  o 147-155 

IH  vie  t ha  no  I -as  used  experimentally  as  a fuel  in  internal 

to  too  aot tvitoct,  otoo.-t.o-,  ol  t".  olcooo'. 
with  high  air/fuel  ratios,  corbyst . on  gases  are 
obtained  containing  2-3%  oxygen  and  very 
concentration  of  pollutant.  m»  •«>*•"«•  ® c "?„,P 
compounds  in  the  exhausts  alio-s  a catalytic  muffle 

to  be  fitted  Into  the  e»haust  manifold  so  as  to  obtain 
practically  nonpollutant  exhausts  under  conditions  o 
great  efficiency  and  for  long  periods  of  time  In  this 
-av  it  is  possible  to  operate  lift  trucks,  tractors, 
cleaning  machines  and  other  machines  lr.  stcies.  ih.ds 
and  mines.  -I th  Internal  combustion  oiuinr* 
overcoming  the  serious  rrculems  o*  a health  nature  met 
with  to  date 
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ABS.  The  aporoarh  used  to  Identify  prob'rms  and  solutions 

for  u^e  of  methanol  and  blends  Is  l *o  p.-«  nged  First  a 
careful  levir-  cf  Ihr  llterat-xe  Mack  «no  pertinent 
references  rf’otocooicd  .-’d  ati  .tractcd  for  the  project 
files  Because  puDUsned  fao.rs  often  reflect  work 
that  Is  more  than  one  y< ar  old  and  because  the 
under r tending  of  tha  pr./biems  of  methanol  use  's 
rapidly  changing.  It  was  deemed  essential  to  max#  a 
number  cf  personal  contacts  with  individuals  and 
laboi  atorles  having  on-going  programs.  For  this 
effort,  a Quest • onna t re  was  prepared  This  study  of 
tee  problem*-  and  Solut Inns  for  retroflt<»Q  older 
vehicles  Is  expected  to  provide  guidelines  fur  the 
design  and  i^*teriai*  of  fptu'e  vehicles  in  c-i.irr  to 
facilitate  their  opera t ten  on  methanol  or  hlcmis 
should  that  become  do*  liable. 
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ABS  In  order  to  provide  an  initial  screening  for  proolems 
when  nethanot  fuels  are  used  in  cunjunct  ion  wUn 
oresrnt  commerc la  1 1 y avalieoie  lubricants,  a sent*  of 
engine  tests  were  condo,  ted  using  t he  coordinated 
Lubricants  Research  |Cl»l  single  cylinder  engine  The 
Initial  test  cycle  was  i>atteriiert  .-i**»r  tie  ASIM 
Sequence  1 1 -C  cycle  n->»mally  u.»ed  »o  evaUmte  tne 
rusting  and  corrosion  « ferae  t cr  I st  < s ol  motor  oils. 
After  these  Initial  series  of  wi-.ir  rercening  tests 
were  fonpleted.  it  Im-<  - re  apoare.it  ihat  i-ethanol 
orodured  ack II  t tonal  w«*nr.  app.v-ently  of  a corrosive 
nature.  The  ClR  •«-.  fitted  with  a piston  wnicn  allowed 
diversion  erd  collection  of  ol-'Nb/  from  tne  piston 
ring  /one  lor  analysis  Analysis  o*  the  liquid  and 
Oasenus  phases  of  this  t.lowby  showed  that  methanol 
produced  s • <7* I f lean l concentre!  Ions  of  formaldenyoe. 

In  a<l«1l  t ion  . a s» go  I f Ic.m t concent rat  Ion  or  formic 
ac Id  -as  present . 
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In  NAIO  Prcc . of  n.e  4tn  intern 

Propulsion  Systems,  vol . 2 P 727 -7a0  I SEE  N78  30370 
21-311 

Tne  increased  u!>«  of  tPC  in  many  Western  European 
countries  as  an  automotive  fuel  in  cars.  vans.  ®nd 
taxis  results  from  UiO  long  tcnr  a .Al laol I i t y of  LPG 
from  the  North  Sea  -no.  e it  exists  In  the  form  o»  an 
associated  gns.  The  e>r.ust  emissions  protkicod  In 
seven  Europ.  an  curs,  each  running  on  four  different 
gasolines  (Icod-froo  lo-  octane,  lecd- free  hlgn 
ac>ar.e.  p-emlum.  and  regular  I.  IPG  *mo  NG  -ere 
compared  favorable  emission  oala  obtained  to r IPG  and 
NG  are  discussed.  Strongly  recUced  exhaust  amissions 
(which  meet  U.S.  standards  for  1970)  and  substantial 
r,  ise  reduction  -ere  n. lamed  -hen  LPC  -as  used  in 
cTty  ousts  during  demonstration  projects  Jn  lorulon. 
yienna.  and  Amsterdam  Cost  calculations  or 
large  scale  operations  or*  con*>*rab  «>  to  those  for 
0*c  sc  I vefi  ic  its  - Experience  -<th  mot nano I us  a tut  or 
o i ending  copcncnt  .s  l*ss  extensive  II*  u-xi  a-.  •» 
a 1 1 1 i not  i vc  fuel  In  tut  N.thur  lac-K  is  discussed 


PERFORMANCE  AND  NO  EMISSIONS  OF  SPARK  IGNITED 
C0MHUSTI0N  ENGINES  USING  ALTERNATIVE  FUELS --QUASI 
ONE-DIMENSIONAL  MODELING,  II.  METHANOL  FUELED 
ENGINES,  by  M.  B.  Rubin  and  W.  J.  Mcte&n. 
Combustion  Science  and  Technology,  vol.  l8,  nos. 

5 & 6,  1978,  p.  199-206. 
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AUTM:  A/OOLPKER  R D. 
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ABA  A . R M. 

ABS  A four-cyl inder.  Spark  Ignition  cArouretted  engine  -es 
fueled  with  Inoolene  (oasul  I net  and  20  ar.d  30  percent 
by  volume  blends  01  *"1  ixanol  • ir.dt.lcne  . -ecAjced 
ores'. u re  saxpl log.  tol  . .-e.1  oy  vapor  pri  nt 
enroj  .itogrnphy  tecJiiilQucc.  -c-*e  ul>il:td  to  determine 
Qua  I • fa 1 1 vt  ly  aiu.1  quant It&llvrly  tf  e c^«poi.it»on  of 
tne  exhuusi  emlscl*H.s  including  specific  nydrocaroon 
species.  Multwnol.  and  forma Us/f.ydc  The  light  C suo  1 
throogn  C scf>  5 hycli  ocarbons  -rre  also  foimd  to 
dacr.cse  -1  th  lncrt.isir.il  blend  levol.  Separation  of 
thc'-c  hydrocarbons  mtr.  saturaletl  -n*  unsat  ur  a I eo 
hyrh <>•  arbons  furtrvr  d.  sons t rate  tritse  ouservtd 
doci  cases.  These  C '.uo  1 throcyh  t tub  5 nydrocaroons 
represent  from  65  to  70  percent  of  the  total 
hydrocarbon  emission:.  CHI  a gram/Mp  nr  tacts  and  Ovar 
85  percent  on  a moles/Mphr  basis,  (hcmlcai 
composition  of  tne  C suo  I through  C suo  5 nydrocaroon 
fraction  -as  Independent  of  olend  level,  out  dependent 
on  equivalence  ratio,  fno  C sco  6 tnrougn  C suo  16 
hydrocarbon  emissions  lollo-cd  similar  trends. 


Abstract  4 theniXHly it.uu—  ii—ftcl  employing  a oue-d—ue— unreal  xmi<inp<ivjl  flanic  speed  hav  hern  used  10 
evaluate  methanol  as  a reciprocal  mg  ciii'iik*  lucl  1 he  cnipn  k.il  |VJI anther*  m ihe  flainc  speed  —ere  dclcnmned  hy 
Hutching  eiHiipuled  combustion  iliualhms  »nh  rsperinieiil.il  values  reported  111  ihe  lilrralure  Satisfactory 
aprceinenl  was  obtained  between  prcd-tul  and  measured  values  for  power.  cMckk)  and  NO.  emtsstons 

I he  niiHlel  predicts  maximum  iheiiu.il  ell- tens > of  the  mcilianol  infHx  for  equivalence  taims  in  ihe  0 7 10  0 K 
range  this  is  within  practical  opera  I me  range,  at  experiments  have  slvown  ihe  lean  mistnc  liimi  lo  he  near  an 
equivalence  ratio  of  0.6.  NO  emissions  are  predicted  lo  reach  a max— m near  an  equivalence  lalm  of  0 V.  and 
are  icduccd  hy  jhoul  I wo- thirds  al  an  etpiivalenec  ralui  of  0 75  Addition  of  walcr  lo  methanol  iv  shown  lo  xrg- 
MlK. Hilly  reduce  NO.  emissions,  .illhough  with  s»hi—  loss  in  ll-imal  Hlic-'i-y  Improved  fuel  economy  without 
excessive  NO,  enuvs— ms  can  he  obtained  hy  employing  methanol  walcr  blends  at  high  compression  ralms 
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MA  jS : /’tUtOMOOlLE  ENGINES/  EXHAUST  &ASC $/ • GASOL I NE / •«!  THY L 
ALCOHOLS 

MJnS:  / COMPARISON/  DYNAMOMETERS/  PERFORMANCE/  STEADY  STATE 

ABA:  IS 

ABS  The  f>prr  1 —«»n t a I phase  of  the  proqram  Iodised  on  the 
s T early  state  mapping  of  performance  a no  exhaust 
emissions  of  a dynamo*"*' I er  mounted.  230Occ.  ford  Pinto 
enplne.  The  Inootene  f.nrl  methanol  base  1 1 ne  comparison 
with  original  equipment  Indicated  that  gains  in 
thermal  efficiency  and  reduced  e>naust  emissions  Iwlth 
the  except  Ion  of  aldehydesl  are  obtained  while 
operating  on  methanol  at  the  same  engine  Spc-cd.  load, 
and  equivalence  ratio  pnl . All  of  th*  ebsci  verl 
Comparative  per formant e and  emissions  chat  at  I er 1 st I CS 
were  subject  to  the  Inherent  Cy I Inder - to-Cy 1 IntP'r 
variations  In  phi  of  this  particular  A cylinder 
engine.  Based  on  the  observed  ma I d* St r i but  I on  for  both 
Indtilene  and  methanol . It  appears  that  additional 
relative  gains  for  methanol  tanging  from  2 to  5 
percent  in  thermal  efficiency  land  Po*e>  I a* c possible 
If  the  maldistribution  Is  eliminated  In  th«  range  0 8 
less  than  pnl  less  than  1.0  Individual  exhaust 
Cylinder  measurements  were  recorded  from  these 
measurements,  the  ma Idi st r IDut i on  effects  on  eahaust 
emissions  of  the  N0x . UBf  and  CO  were  resolved 
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ABS-  Two  cars,  one  carbureted  and  the  other  fuei  Injected, 
were  modified  to  burn  n.  at  methanol.  Exhaust 
emissions,  fue;  economy,  and  **•  I vrani  I 1 1 y were 
measured  and  compai  rd  to  those  obtained  with  gasoline 

In  tne  unmodified  I pr  v'ici  lon|  rar*.  Because 
ercep'able  rv- 1 vran*  i • t y and  dural.ll  ity  ••  re  obtained 
only  with  * re  »uol  nj««!ea  * .r.  If  was  i.*-ea  to 

Investigate  the  t nk  t iminq  ana  r«;  Ival-nr.e  ratio 
•Cltlid'.  w-lch  » mid  t|  ve  an  nc<  ri.i.gic  *.;mprnml*e 
amenq  exhaust  « a*  i v.i&ms  fuel  t-co**u*y.  arid 
drlveaoillty  Average  rqu  I v*  I cnce  .ntios  o*  Q 96  to 
0.6?  and  spaeK  timing  how  best  puvtr  tc  15  degrees 
retarded  were  studied  with  .par*  timing  set  #or  best 
power  and  the  average  e*si  i «a  lc»»ce  »atlO  lor  max  imum 
fu.jl  economy  EO  Bji.  driveability  w.*s  acceptaoie  r.nd 
CO  a..t*  NO»  ••ml ss i o*is  t the  1977  standards.  However, 
the  n*'burn«d  fu*-t  emisr  tors  e»cced--d  the  i*J77 
M»ntnrrts  fur  hydror.ai  tu-ns.  even  thcogn  tne  car  was 
eauipt.cd  with  a cal.*lyt>c  converter  At  0 83  average 
epulvalence  ratio.  N0»  emissions  were  reduced  oeiow 
the  statutory  standard  lO.Al  by  returning  sparK 
timing:  however,  driveability  and  fuel  economy 
drier i ora ted. 
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ABA  l.S. 

ABS:  Various  methods  were  used  For  measuring  lean  misfire 

limit  ILMII  characteristics  The  methods  and  tneir 
relative  merits  are  discussed.  Tne  four-cyi inder 
Pontiac  engine  used  in  the  tests  is  desertoed  and  all 
testing  was  done  at  steady  state  Conditions.  It  is 
Shown  that  there  Is  an  extension  of  tne  LMl  when  a 20 
oercent  methanol  blend  is  substituted  for  Inoolen# 

I oaso I tne  I . This  LML  extension  Is  attrtouted  to  an 
extension  of  ignition  fal  lure  to  leaner  mixture*.  »«th 
the  Olend.  Of  the  commonly -used  LML  detection  methods, 
the  counting  of  motoring  cycles,  as  asscer tamed  fro* 
In-cyltnoer  pressure  transducer  measurement . is  more 
sensitive  tnar.  the  monitoring  of  HC  fwivklo*.  The 
sensitivity  of  counting  misfires  audiofc  at  tne 
exhaust  pipe  falls  fcelwfen  the  sensitivities  o#  the 
motoring  cycle-  and  Ht  «orltor|ng  mettw-ds  The 
sens  • 1 1 v 1 1 y of  the  s'fM'fO  deviation  c.f  tft-  • •i>e*t 
Cylinder  blbwOown-purce  pressure  as  a l«.'l  cKI-Ctur  is 
about  the  same  as  the  sensitivity  of  the  me  1 hot)  using 
motoring  cycling  f requfucy -of  occurrence  as  a i#l 
detector . 
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( Aul  nor  I . 

Current  energy  snortayc-s  and  toe  Increasing  demands 
lor  i nprovcd  air  quality  led  to  tne  adaptation  or 
oreven  chemical  grade  methanol  technology  »or 
orcductlon  o<  a nea  liquid  fuel  having  all  tne 
envli cnmental  advantages  of  natural  gas  and  lo*  sulfur 
fuel  oil.  A potential  u-.e  is  for  puwir  generation  in 
stationary  boilers.  Potential  sources  are  the  large 
reserves  of  assoc  l.tlcl  gas  not  temg  utilized  in  tne 
na)cr  oil  producing  countries  overseas  and  also  the 
domestic  coal  reserves.  !ne  atplication  of  tms  fuel 
to  power  generation  has  Deen  demons trateo  oy 
full-scale  operation  In  a utility  ooller. 
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ACS:  Biomass  conversion  processes  designed  to  provide  fuels 

ana  cncmtcnls  in  tie  long  term  are  cli  scusscil. 
conversion  processes  for  hetn  aquatic  ana  terrestrial 
plants  are  considered  ircducts  of  mo  ass  conversion 
include  synthesis  gas.  ammonia.  mo t nano  I . 
formaldehyde,  alcohols,  aromatics,  ethy Irn,  , 
he I erocyc I les . gum  naval  stores,  and  cellulose 
derivatives.  Anaerobic  digestion,  pyrolysis, 
gasification,  fermentation  processes,  and  the 
prcductlon  of  nyoregan  oy  Pi ophot o I vs i s ait  the  chief 
processing  nethods  applicable  to  oiorra-.s  conversion 
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ABS:  The  character l st les  of  methanol/gasol Ine  or  ends  mere 

determined  by  a number-  of  tests.  Inc  Research  Octane 
Number.  ROf. , For  blends  Increases  with  increased 
•mounts  of  methanol  whi le  Increased  amounts  of 
•ethanol  have  virtually  no  effect  on  tne  Motor  Or.tane 
Number.  MON  A high  octane  rating  means  tne  fuel  has 
good  ant  I -Knock  properties,  tne  use  of  a l OS 
*e thanol /gasol ine  blend  In  comparison  »itn  unleaded 
gasoline  alone  results  in  a lower  carbon  mono* l de 
emission  and  nonsignificant  changes  In  tr.e  emission  cf 
unburr.ed  hydrocat  b >n  and  omldcs  of  nitrogen.  Tne 
addition  of  10a  ruethanol  to  the  fuel  reduces  tne 
ability  of  a cold  engine-  to  accelerate  or  idle 
smoothly.  This  blend,  however,  did  rot  adversely 
affect  the  driveability  of  a Compound  vorterr 
Controlled  Combustion  engine.  Some  proolems  that  .ou I d 
De  associated  witn  mid.,  scale  use  of  a lOi 
»e thanol /gasoline  blend  are:  the  driveability  of  »oe« 
cars  is  severely  reduc« d ty  t re  blond;  cent am l nat ion 
by  a small  amount  of  water  can  cause  separation 
orcblcms  for  the  olend.  ana  the  presence  of  me l nano 1 
mould  cause  some  corrosion  problems 
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PRODUCTION  OF  SYNTHETIC  METHANOL  FROM  AIR  AND  HATER 
USING  CONTROLLED  THERMONUCLEAR  REACTOR  POWER-II. 

CAPITAL  INVESTMENT  AND  PRODUCTION  COSTS 
VI  Duong  Dang  & Meyer  Steinberg 

Energy  Conversion,  vol.  17,  no.  4,  June  1977 J ^./33- 

Ahvtrart  Fnrrgv  requirement  and  pro.!-*.  de-*<T<*f*mrnt  of  methanol  prndwcttow  horn  a if  and  wain 
uvmg  mutt  oiled  thermonuclear  fimiw  power  •><  dncinad  tn  part  I of  thr*  paper  Thu  vciHXl  part 
of  the  paper  prevents  an  economic  analysts  of  the  nine  alternate  ptocesaes  presented  for  obtaining 
carbon  dtoatde  recovery  from  the  atmosphere  or  I hr  va  for  methanol  production 

ll  is  found  that  the  most  economical  process  of  obtaining  carhon  dtosule  is  hy  stripping  from 
tea  mater  The  process  of  absorption  stripping  by  dilute  potassium  carbonate  solution  is  found  to 
be  the  most  economical  for  the  direction  of  carhon  dioside  from  air  at  atmospheric  pressure  The 
total  energy  required  for  methanol  synthesis  from  these  sources  of  carbon  dioside  is  JAOkWhtelW* 
methanol  of  which  W,  n used  for  generation  of  hydrogen  The  process  which  consumes  the  greatest 
amount  of  energy  ts  the  absorption  stripping  of  air  by  water  at  high  pressure  and  amounts  In 
imWhfellb  methanol 

With  nuclear  fusion  power  plants  of  I non  to  MinMWlel.  it  is  found  that  the  cost  of  methanol 
using  the  ettraction  of  carbon  dioside  from  an  with  dilute  potassium  carbonate  solution  is  estimated 
lo  be  in  the  range  between  $1  7'  and  12  90  MMHl  u lenergy  equivalent  1974  cost)  for  plant  capacities 
of  21400  to  191000 hhl  day  methanol  This  methanol  cost  is  competitive  with  gasoline  in  the  range 
of  19  s.  37 g/gallon  for  the  process  of  stripping  of  carhon  dmstdr  from  sea  water,  the  cost  is  fonnd 
to  lie  in  the  range  of  (165  lo  (2  71/MMRtu  lenergy  equivalent!  for  plant  capacities  of  21700  to 
195000 bhl  day  methanol  which  n competitive  with  gasoline  m the  range  of  I*  - 30r  gallon 
Protection  of  methanol  demand  m the  year  2020  is  presented  based  on  both  its  convent  tonal  as* 
as  chemicals  and  as  a liquid  fuel  substituting  for  oil  and  gas 
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ABA:  Author 

ABS:  A met  nano  I • from- wood  waste  facility  h.tv  I n<|  a r.ui.icltv 

of  50  million  gallons  per  year  requires  l.fOO  nvrudry 
tons  I00T  I of  wood  u.v.te  per  tlay.  In*  yield  of 
methanol  from  wood  Is  .it  out  3H  percent,  or  nijoul  100 
gallons  per  00T  of  wood.  This  yield  Is  Uasctl  on  .,11 
process  energy  required  coming  from  the  wood  wv-t*.  At 
a wood  waste  cost  of  (IS/OOT.  the  selling  pi  ice  of 
methanol  IS  estimated  ht  i0.77/gnl;  at  534/OUl . the 
selling  price  Is  $0.9G/oal 
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production  engineer  ini. 

ABA;  vf  M B. 

ABS  Metnanol  production  fro*  organic  residues  Is  reviewed, 
with  attention  given  to  th*  tn*r modynam . c» . winetlcs 
and  catalytic  processes  associated  with  tne 
or  .-'duct  Ion . as  well  as  lo  tne  economics  of  the  rugn  - , 
wedium- . and  low  pressure  aanulacturing  techniques. 

For  methanol  Synthesis  from  carbon  wonoilde  and 
s“  hyarogen.  the  effect  nf  inlet  oaS  "wpcyition  on 

eou  l librium  »|t:m>l  concent  r at  t on  in  tr.e  effluent  is 
sna  ly.ed.  and  s'cte  re.ir.tions  a*  e a -cusit-d.  Reaction 
eoul'ttvrta  and  sld.'  reactions  are  also  investigated 
for  methanol  synthesis  from  carbon  utoalde  and 
hydrruen.  Catalysts  considered  include  fine  oalde. 
cooper  and  throwitn  oaide.  Selection  of  an  appropriate 
oressure  range  for  economical  vv tfi.vol  manufacturing 
is  generally  dependent  on  the  sign  nf  the  plant. 


fjxyclnnedia  of  cfwnical  process inq  and 
de9^gn*  v*  2.  Mditlves  tn  alrha  / rjtncu- 

ad  u S^111*  A*  Q»inlnrttaru  — Now  Yor*  , 

M.  FJekker,  cl977. 

xir  49R  p.  * 111*  f 2«  an. 

Includes  bibliographical  reference*. 
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Alcohol.  Methanol  as  a Motor  Fuel  -an 

R R I>jvwofi  w 


Meihyl  alcohol  ha«  many  desirable  characteristics  as  a motor  fuel  It  has  long » 
hecn  popular  in  automobile  racing  because  of  its  high  power  output,  ns  high 
octane  rating,  it*  cooling  effect,  and  its  msetbikty  with  power  Snowing 
nitroparaffins  . ' - 
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ABS:  Engine  dynamometer  tests  and  road  tests  using  pore 

net  nano  I , methanol  gasoline  olc-nd  I IS  vol  . % metnanol 
olus  bS  vol  K gasol  I no  | called  M IS  blc-r.d  and 
commercial  gasoline  mere  made  The  results  sno»ea 
that . In  principle.  Erom  technological  aspects  It  is 
oos’-ible  to  use  methanol  as  a g.isoline  extender  or  In 
SC  t hand  I /gar 3 1 Ine  blends  for  <»..  t om.i.i  les  ditn  regard 
to  energy  orlsuapt  Ion.  methanol  and  -r« t nanol /gasal  I ne 
blend  its  iSl  load  to  interesting  remits  But  the  fu*l 
economy  b-wtiu  OE  using  M IS  was  lound  to  be  Jus*  in 
the  part  - tnrot t To  operation  oE  a l-i/S  car.  Ine 
emission  character I ot les  except  aloenyoc  emission  a-io 
uni  ur  i t metnanol  are  Improved  by  u^mg  pure  metnanol. 
u coiit  i derabl e redout  h i*  In  1*01  « I oy  using  pure 
sethunol.  * n CO  by  using  M lb.  and  in  PNA  oy  using 
both  found  in  this  pal  -■  r . The  pctentlal  problems  are. 
on  tne  one  rand  ca  lu  start  and  unncceptaoie 
driveability  in  wa.m-wp  phase  when  using  pure  motnanol 
and.  «n  tne  other  band,  vapor  lec*  in  summer  and  pnase 
separation  in  sinter  -hen  using  a metr.ano  l/gasol  i ne 
3 1 e>  ic'  It  1 5 I . 

Automotive  Engineering 

Vol.  85,  no  12,  December  1977, 

p.  48-55. 

Methanol:  Fuel  ot  the  Future?  48 

' Use  Unleaded  Gasoline  Only  " labels  may  give  way  to  "Use 
Methanol  Only"  before  the  end  ol  this  century  A s»udy  by  VW 
engineers  discusses  some  of  the  problems  of  methanol-fueled 
vehicles 
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ABa.  The  furl  characteristics  required  lor  future-  engines 
are  considered.  It  is  f.-una  tn«t  future  aut«.^.otivc 
Otto  engines  have  the  potential  of  cemwarat *vo I v lorn 
energy  consumption  »n  cn  can  be  (Mai  ed  by  virtue  of 
efficient  lean  operation  and  utilizing  the  high  octane 
ratings  ot  fulure  fuels  at  nigh  compre-sion  i .lies. 
Future  diesel  engines  preserve  high  fuel  ecrerom,. 
wh.le  sent  'ormat  ion  anti  odot  are  suppress.il  by 
utilizing  tftliaiif.l  injection  or  using  dtescl  - ...ler 
emulsion  An  poloyaei.t  of  mathemat  leal  modr-|ii  t as  a 
tool  for  the  deve  lopai-r.t  of  combustion  t eduailn.y  is 
oiscos-.ed  ana  a description  of  ne.  methods  tor  ine 
improve  rent  of  fuel -air  mixture  prcparal lui.  Is 
presented  A .*■»  Inlet  Mani fold- Exhaust  - Pat tage  iMtP| 
whicn  Integrates  a lean  thermal  reactor  Is  (••ami.sed. 
giving  attention  to  aspects  ot  mep  evaluation,  the 
theriral  efficiency  of  Ml  P - eQu  ippt-d  Internal  cent. ust  ion 
engines,  and  the  emission  characteristics  ot  a 
metnanol  engine 


METHANOL,  FAST,  PRESENT,  ANO  SPECULATION  ON  THE 
FUTURE. 

Alvin  B.  Stiles 

AIChE  Journal,  vol.  23,  no.  3,  May  1977,  p.  3*2  - 


Melt,  aiiot  it  overvrrwed  from  the  vland|>uint  uf  history : how  the  hi  dory 
relates  lo  llie  prcvml  and  how  il  could  relate  to  Ike  fulure.  lire  overview 
include*  irigtrdiciitv  (fuel*,  talalyvlv,  etc.|,  nndmi*  fn  f'eitrralui)' 
|Vocrtluic\,  procewuig  Uit.iiK|ur*.  and  evjuvjHnrnt  and  other  rumrdefa- 
Imm  for  tlic  pr  vvrnt  and  llic  near  and  inure  dnlaui  let  in  future. 
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C» arac ter i st les  o*  a nul t ley • 'nder . *.  a*  ourr  tod  engine 
fueled  with  |ndol*n*  and  10.  30 . and  30 
m*t nanol  • Indo  1 rn*  blend*  o\o*  a limit Pd  range  nf 
Operation  (.ibriit  3C  00  r p » and  alrH>!  tO  In  M-|  ur 
about  1b- In  iiq  manifold  vacuum  «itn  Ira-*  I nr  I .nr 
rat  lost  are  pvesentod  the  olrnd-  lrx*>lng  off**  I *% 
l ound  to  OP  In  agreement  with  elementary  Cat  ••u*'*  lor 
theory  Mltn  no  engine  adjustments  tre  t'<r«y  n Is 
tound  to  decrease  with  increasing  hle-d  lev  is.  the 
rate  of  decrease  Dr  com 1 *<0  greater  at  high**  f>  I <-n*l 
levels.  At  tor/jue  and  engine  Speed  equal  to  thn-.  of 
gaso  I me  - 1 ueled  opr  < at  inn  Ml  o*  .»►*  thermal 
efficiency  *or  the  blends  Is  Orvater  *nan  fh-*t  f..r 
gasollna  op  to  aoou-t  a JOI  r-ethannl  l lc-u  |rv**i.  IJI 
NO  I ■ I mass  emissions  are  less  for  the  blend-..  «ii-<>ut 
607  less  for  the  30 X Ol*nd.  I3|  C'*  »f • *-  C*f  Ini'. 
Increase  with  Increasing  blen.1  levels.  and  |4I  intake 
manifold  mixture  temperatures  are  «»•'*  reused  by  about 
5 6 C for  each  I0X  Inc  • rase  If*  methanol  blend  level 
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Coal  energy  conversion  processes  a.-e  described,  fhey 
are.  Ml  coal  gas  it  leaf  Ion  wi|h  chcrically 
Incorporated  catalyst..  1 3 1 flash  nvdroiysis  o*  coal. 
13)  fine  chloride  hy«i*  • racking  of  coal  and  coal 
extracts,  and  ( 4 1 convpision  o*  metranol  to  hign 
octanr  gasoline 


7BAMI36  ISSUC  I PAf*  61  CATEGORY  44  77'00/00 

16  PAGES  CMCLASSIFIf 0 DOCUMENT 
UTTL:  Energy  and  materials  lr  m toe  f o*  * -.  I Sji*m.u.- 
AUTH.  A/SAEAiAN.  «l . F.  PAA  A/lu  S Forest  Service.  I*  rest 
Products  latioratory.  Uadi  son . mis  I 

In  Clean  furls  from  tit 'mass  arm  wastes.  Pr  i w .«e« » mgs 
of  tne  Snco»*d  Symposium.  Or  lend-.  Fla..  January  ) S 30. 
1977  IA7H  IIIJO  01  44  1 Chicago.  Ill  . InM  Iut-  of 
Gas  technolngy.  19*7.  p 153- *69 
MAJS:  / BIOMASS  C N|  PQY  Pf-OC<C  I 1(41  • fO»f  MS  'ORGANIC  MA.TFS 
I FUEL  CONVENSIf*fll/-SAStr  Ul  Ill/At  !0N  -M  .O0 
MINS  / COST  EFI  ECTIvf --CSS/  ECONOMIC  FACTORS/  lN|l*(lt  POLICY/ 
ENERGY  TECHNOLOGY/  INI/USTRIAl  ENERGY 
ABA:  J M B 

ABS:  Ire  rontrlOution  o»  forests  to  rptfuc I nq  US 

oependency  on  foreign  energy  sou-ers  is  (HmuSMSI. 
witn  went  I on  made  of  If.*  direct  ac>pl  ‘ >at  >h,  worm 
residues  as  fuel  and  the  conversion  of  f«w*-t  i»  iducts 
to  etnanol.  furfural,  m-  I i*»no  I . formal  k-nytl*.  .»••  • 
phenol,  as  *e I I as  to  Hdlrect  savings  resulting  fro* 
the  use  of  convent  i non  I forest  product*.  In.  t.  ,.<i  nf 
mere  energy  intensive  a I temaf  i ves  . It  is  • ih»>/  --led 
tv-at  energy  available  f<o*  unu»,*o  put  a<  c«-  vir.l* 
manufactur ing  and  logging  wastes  could  produce  >w 
times  ten  to  tne  l5tn  ,/ower  Btus  per  yeae.  amounting 
to  a 3X  contribution  to  the  national  eneroy  budget 
Environmental  proo'ems  associated  with  tne  henating 
and  Burning  of  mood  residues  are  he  Id  to  oe  minimal 
However,  th*  chemical  or  biochemical  conversion  of 
forest  biomass  .-ir-prars  at  present  to  Involve  nign 
coo  i ml  costs  anci  low  profits 
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ABS:  M*t  nano  I Is  overviewed  from  the  standpoint  «.f  history: 

how  tne  history  relates  to  tne  present  and  now  it 
could  raiate  to  tne  future.  Tne  overview  includes 
ingredients  Muels.  catalysts,  atc.l.  synthesis  gas 
generating  procedures,  processing  techniques  ana 
eoulpment  and  otner  c*  nsl derat  I ons  for  the  present  ana 
J tf*  near  end  more  distant  term  future. 
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M.ey**r  Steinberg  r»  Vi  - Ouong  Gang 
Tnergy  Conversion,  Voi . 1 7 » No.  2/3»  1977* 
p.  97-112. 

A Snivel  Mt-iK.ru. I i)nlh(ui  from  uilw  (Sonde  water  and  nuxlcat  Iuikmi  tnergy  u ci Ion »d v 
mkc.ng.lcd  I he  entire  ijiicm  is  analyzed  b ra  Ik  putnl  at  vk»  <4  ptoccu  drugs  u f venous  pncaKt 
The  ncsui  puirnli.il  .dt.nugr  at  a fuw.it  reactor  |(TR)  (or  this  purpose  it  that  it  provides  a Urge 
aourcc  nf  low  .ml  environmentally  accrpuhte  cfextric  power  baaed  on  an  ahuadanl  fad  aoutec  Carbon 
di< Hide  u oht. tried  by  cslracuuw  from  the  jimo»phere  or  from  tea  water  Hydrogen  it  obtained  by 
electrolysis  of  water  Methanol  it  synthesized  by  the  catalytic  reaction  of  carbon  thoiitk  and  hydrogen 
The  aalcr  ckUrulysi*  and  methanol  tynlheu*  uniii  arc  considered  to  be  technically  and  commercially 
available  The  bench  I of  using  au  or  sea  water  ai  a source  of  carbon  dsoirdr  it  to  provide  an  essentials 
unlimited  renewable  and  environmentally  accrpuhte  source  of  hydrocarbon  fud  Extrneboo  e4  carbon 
dioiidc  from  the  atmosphere  also  aUowt  a high  degree  of  Ireedom  in  plant  siting 

The  signibcaiu  contribution  of  the  present  study  is  the  evaluation  of  varwui  methods  of  separation 
of  carbon  dioxide  from  au  at  sea  water  tight  different  methods  of  exlractiou  of  carbon  dioiidc 
from  air  arc  analyzed  III  shuHptKvo  and  dripping  of  au  by  water  at  atmospheric  pressure.  (?)  absorp- 
tion and  stripping  .4  air  by  water  at  atmospheric  pressure  with  a coofmg  lower  as  part  of  the  absorption 
unit.  f)| absorption  and  snipping  of  air  by  water  at  higher  pressure.  20 atm.  |4|  absorption  and  slopping 
of  au  by  methanol  al  20altn  and  — HTf.  (51  removal  of  water  vapor  by  adsorption  on  molecular 
we  vs  and  tubscqsicnl  ci  b act  ton  of  carbon  dioxide  by  refrigeration.  (6|  removal  of  water  vapor  by 
comprcswon  refrigeration  and  subsequent  ei traction  of  carbon  dioiidc  by  rdrigcrahon.  |7)  absorption 
and  stripping  of  an  by  a dilute  aqueous  potassium  carbonate  solution  and  (B)  removal  of  water 
vapor  by  adsorption  on  molecular  sieves  and  adsorption  desorption  of  carbon  thondc  from  dry  au 
by  mukvulat  sieves  A method  >4  stripping  of  carbon  dioxide  from  sea  water  is  also  presented  In 
order  to  compare  these  newly  developed  methods  for  IT),  separation  with  other  conventional  now  iuaasJ 
sources  of  catbon.  the  calcuulion  c4  hmcslone  is  also  examined 

Tor  the  ci  I r act  ion  of  carbon  dioiidc  liom  au.  the  process  of  absorption  stripping  of  air  by  dilute 
potassium  carbonate  solution  is  found  to  requite  the  least  aaaounl  of  cncigy  The  lout  energy  required 
for  methanol  synthesis  from  these  sources  of  carbon  rhoiide  is  IMOLWIqcytb  methanol  of  which 
9U*.  is  used  fur  generation  of  hydrogen  The  process  which  consumes  the  greatest  amount  of  energy 
u the  absorption  stripping  of  air  by  water  al  h.gh  pressure  and  amount*  to  I)  2 tVttuctlh  methanol 
A subsequent  paper  will  consider  the  uaptlinl  topic  of  economic  evaluation 
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ABA:  ERA 

ABS  The  water  tolerance  of  tha  methanol/1 -octane/oervrana 
&y stem  was  studied.  Including  the  effect  on  tne  water 
tolerance  of  the  presence  of  selected  additives  The 
conclusion  that  nathanot/gasoltna/t -Dutanoi  oiunos  can 
tie  ootaincd  of  aotguala  stability  for  cosayrclal 
distribution  in  derived  Results  snow  mat  the  sis*  of 
emulsifying  agents  to  a-hia«a  stable  blench,  is  not 
t rcnnlc a I I y posy  tola  at  the  present  time.  Ilir 
corrosive  effect  of  me  r>  t nurse  I on  mo  »-a  t er  i 
Currently  u -ec  in  vcrt*ciw  fuel  systems  and  m,  ( | 
distr  i Got  Ion  system  in  discussed.  It  is  rexodtsl/c-d 
mat  the  Introduction  of  iatn.mu|/qtv>|iiw  t,|onsH 
Ccxjid  create  pruilts*  in  me  urea  nf  «.  tergal'. 
CbSLatiniiiiy  vis  a vii  gasoline  am  n n )rt  jc-ti 

mat  aKlili'ual  voi  i.e  In  t sated  to  prov  ><q-  mos-e 
Owtailed  in ( or  out  ton  than  Is  Prevent  I / aval  I able  me 
people*  of  increase!  vapor  pr  i-ssurt  anti  w tr„.iv  ..I 

dmtr  itsut  tun  e>f  wslhaiKii/yatol  tne  bl<rut  art  mated. 
Besultv  of  initial  e.pei  tutnlal  worn  u , ,do>  t asin  with  a 
Single  cylinder  Ricardo  engine  are  ffrscrititd.  In,,  .seed 
tor  further  as  tensive  work  in  moicvte.i.  Kv.-vir . ootn 
wttn  sltigle  cy  I inner  and  «ul  t icy  I meVr  engti*  . 
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ABS  Attention  Is  aiven  to  tne  future  de.and  lor  autonot  *t 
fuels,  tne  U-S.  energy  nut  Ion*  tnrough  19'X).  aspects 
of  energy  cemservat  ion  n*'C  fuel  • vefflc le  opi  i*iipi  ion. 
anti  opportunity  for  ma.lmljlng  t ranspor t a t » on  energy 
conservation,  tne  untoilng  of  future  automotive  fuels 
anti  engines  fer  opt  l mu'-  energy  efficiency,  coal  as  a 
source  of  autotrot  I ve  fuel*.  •clw  • u*  I s from  oil 
•Pair  and  tf>e  influence  of  nuclear  energy  on 
transportation  fuels.  <•*  automotive  utilization  of 
Intermediate- tern  future  fuels  is  discussed,  taamg 
Into  account  tne  characterist les  of  conventional  fuels 
from  nonpetroleum  sources,  tne  application  of  a nem 
comnust ion  analysis  met'od  in  tne  Study  Of  alternate 
tie’  comnust I ti  and  emi*s*on  char  a.  ter i st les . er«i  e 
prrtorman.e  and  e.Ta.,-1  emission  cnarac  t Q>  I Si I 1C  o • 
met  nano  I - 1 unly  n auto-cbtl#.  t"e  to^'.l  «on  of  "'thano' 
in  an  a.U.rm.t  .vr  a»s  li'NIn*  and  i'll  .'rival  1 le  ••"-'Is 

ter  a-.l.vm.tivm  d.esnl  engines.  My.lf* " • 

ret  Iproc  at  i I'd  eng.n.  fuel  >»  'OP.  If*"-1  " t,*n',>rt°" 

Ml  tn  an  evalurtlori  o*  ••  *'0  ««r«  "**“rc  fuels  !*•  use 
ot  nydronitrouens  sik  ».  as  nvik./.i-r  •«**  **~,.nla.  os 
future  aulonot  I ve  fue  s is  also  cliseuss.tl 
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ABS  Tne  Study  related  to  tne  teennniooy  assessment  Of 

selected  lM»da  furls  derived  From  coal  ana  oil  sna**. 
Tnese  Fuels  mere  co«»S  »d*~reO  to  he  tie  most  likely 
alternatives  to  wPvtUul#  for/or  .rg»ent  petroled 
derived  Fuels  tne  transpor tat  ion  sector  in  tne 
1900-7000  t i*e  Fr»«c.  tne  core  cf  the  study  deals  eitn 
tne  preparation  of  ma«'  mjm  credible  Impirmentat Ion 
lUCM  scenario  for  tne  drploymrnt  of  a SymnetIC 
1 1 uui d fuel  Industry  based  on  tn#  use  of  coal  and  o»l 
sna le  to  produce  synthetic  credo  oils  and  me t nan© I 
Tne  preparation  of  tne  rt!  -as  fo n«-eo  Oy  detailed 
evoioration  of  tne  broad  consequences  tf  tn#  scenario 
Mere  to  bee cme  a reality. 
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ABS:  Tne  slate-of  the  a> t of  tre  use  of  rminanoi  In 

Internal  ccvbustlrn  engines  is  rev  <'m*a . Fu#i  economy. 
oo»fr  output  *ini  r»iji  nil  characteristics  of 
methanol  - fuel  vehicles  are  rrix>r  ten.  Proo lens 
associated  Mitn  ruine>eil»s  operating  »im  stralgnt 
s« I fvaro I are  Identified  Editing  proceves  for  in« 
manufacture  of  a^tn.vnol  are  described,  and  further  rev 
water lal  sources  for  mrinanol  production  and  uses  a r * 

assessed 
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ABt»:  Re  f inci'v  hydrogen.  «»nw»»«  »m  a . arwi  me  i i*a  no  tnc 

prlnclp.il  Industrial  hydrogen  pr edicts . ^r*  now 
T.,.nu  t nc  t ured  mainly  Py  catalytic  strait,  reforming  of 
natural  qas  or  sons-  alternative  Hunt -nydrocaroon  feed 
stock.  Anticipated  i net  eases  In  in*,  prices  of 
hydrocarlKins  are  expected  to  exceed  those  tor  coal, 
thus  gradually  li.crca  ^ ' >.g  the  Incentive  to  use  coal 
gasification  as  a s«.ur.  . of  industrial  nydrogen  during 
the  1'iUO  to  20l/0  period  Although  tne  investment  in 
Industrial  hydronen  plants  will  exceed  tnose  tor 
reforming  oy  a lactor  of  2 or  more,  coal  gasification 
■till  provide  lower  production  costs  I including  20X/y 
before  ta*  return)  tor  nethanol  manuf acture  in  tne 
early  I960' s anil  for  ammonia  6 years  or  so  later. 
However,  nigh  costs  lot  transporting  coal  to  major 
refining  centers  will  make  It  difficult  to  Justify 
coal  gas  1 1 i cat  Ion  lor  refinery  hydrogen  production 
during  the  1980  to  2000  period. 

THE  METHANOL  ENGINE:  A TRANSPORTATION  STRATEGY 

FOR  THE  POST -PETROLEUM  ERA 

Energy  and  Technology  Review,  Dec.  1976,  p.  6 - 11, 

methanol  conversion  for  your  car? 

E.F.  Eindsley. 

Popular  Science,  Aug. 1977,  p.90-91 , 1 48, 1 49. 

A clever  trick  makes  it  easier  to  use  alcohol: 
Vaporize  it  with  gasoline. 
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CONSUAIPI  I Oh/' ME  Inn  AlC'/HOLS/ ‘MIXTURE  3/  TECHNOlOGV 

assessment 

mins  / AIR  POL IU!| ON/  AUTOMOBILE  ENGINES/  CHHMCAl 

PROPER  TILS/  COST  ANAHSIS/  EXMAuST  CASES/  IGAlCit* 

ASA:  GRA 

A8S:  Mctnanol  Is  character i red  and  the  results  of  various 

studies  on  »ethanol  and  methanol -gaso I me  blends,  and 
their  use  and  elfects  m engines  and  vehicles  a> c 
presented  and  compared.  Cost  information,  althougn 
limited,  is  given  as  oval laole  Alctnanol  production 
processes  are  described  as  well  as  their  pruaiso  and 
e.panslcn  postiDilit.es  In  relation  to  potential 
requi rements.  various  raw  material  Sources  arc 
considered  In  the  I igf.t  of  future  production  potential 
needs . 
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UTTl:  Fluid  bed  process  studies  on  selective  conversion  of 
methanol  to  high  oci»iv  gasoline  ILSP:  ASontnly 
Repot  t.  May  1977 
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MINS:  / BEOS  (PROCESS  E N-.  I NL I N I NO  1/  fCEO  SYSTEMS/  FLUID  HOW 
/ HIGH  TEMPERATURE/  REGENERATORS 

ABA:  Author  ( ERA  ) 

*83:  In  the  fluid  bed  flow  studies  the  major 

accomplishments  were  the  e.perlmentnl  testing  of 
different  designs  lor  Iced  distributor  and  selection 
Of  a five  pi ong  nozzle  with  atomizer,  design  of 
capac Itance  DroOe  for  high  temperature  operation.  «no 
testing  of  reactor  cyclone  with  subsequent  desig.. 
Improvement  In  the  mwtnanol  to  gasoline  pilot  plant 
design  and  construct  I on.  the  major  accomplishments 
were  the  completion  c * the  asscaoly  of  tne  reactor 
raqenerator  system.  ch.Ih  ion  of  wiring  on  tne 
Instrument  panel,  and  installation  o»  heating  elements 
on  the  reactor  regenerator  system. 
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Con>(>u  ter  predicted  cwrsslon  ratio  eMects  on  NO* 

emissions  from  a Methanol  fueled  SI  engine 

A/BWOHN  | NG . 1.  H ; C/MEIEV.  R K PAa  B/l^  n * 

Clara.  University.  Santa  Clara.  Ca  • ' • ■ I 

In-  Intersof  letv  Energy  Conversion  Ingmeecmg 

Commence.  12th.  (I.iimiglon.  0 C August 

?0- September  2.  19/7.  It  occcd  ings  Volume  1. 

I A77 * 48701  23-^41  La  Grange  Pa> A . III..  American 
Nuclear  Society.  Inc..  >977.  P 37  43.  Researcn 
supported  by  the  U S.  Cnv  l roniwnt  a I Protection  Agency 

/•AIll  POL  LU I ION/  ‘ AU  rOfJh.OI  LE  £W.IUE  j/ •COMI’lM  ERI7EJ 
SIMULATION/  METHYL  ALC'-HOLS/ ' SPARK  IGNITION 
/ COMBUSTION  PHVSItS/  ENGINE  DESIGN/  MATHEMATICAL 
MODELS/  NITROGEN  OXIDES/  REACTION  KINETICS/ 
THERMODYNAMIC  EEEICIENCY 

A^comhust Ion  kinetics  '"Puter  model  -as  used  to  study 
the  compression  ral.o  .Meets  on  p rtormance  and 
emissions  of  a methanol  fueled  spa'*  ignition  (SI) 
enctne  Earlier  e»i»crn  mtal  »or».  t.y  t»o  Independent 
research  workers  h-ul  sn.  «n  that  volumetric  NO* 
emissions  decreased  wb'-n  compression  ratio  was 
Increased  from  9.7.1  to  141  at  MOT  span,  set  ing, 

Th»  Computer  model,  however . predicted  a continual 
Increase  in  volumetric  NO*  emissions  for  increasing 
comp,  osslon  ratio  at  MR  I spar*  tlm-ng.  WMn  only  a 
3-deq  retard  from  MOT.  '.he  coaputer  predicted 
volumetric  NO*  emlRt.Inn  at  14  I compression  ratio  -as 
reduced  to  that  at  8.44  t compression  ratio  and  MBT 
span,  timing  N ' t h tin*.  spark  retard  setting  tn*re 
mas  a net  increase  In  power  and  tnermal  efficiency  of 
13.7*  relative  to  the  MOT  values  at  8.44:1  compression 
ratio. 


KINETICS  OF  THE  PYKOLYSIS  OF  METHANOL 
D.  Aronowltz,  D.  W.  Naegell  and  I.  Classman 
The  Journal  of  Physical  Chemistry 
Vol . 81  no.  25  Dec.  15,  1977 
p.  2555-2559 


Fipertmrntal  Results  Iduf  Mrikauul  mm4  Meth— t/C— Hue 
Bleed*  e*  Aitfillw  Fagine  Feel. 

J R Allsup 

Energy  Research  and  Development  Administration. 
Bartlesville.  Okla  Bartlesville  Energy  Reseaich  Center  Jan 

77.  I7p 

BFRC/RI-74/15  Price  code  PC  AOVMF  AOI 

Comparative  emission  and  fuel  energy  economy  data  were 
generated  using  1975  model  vehicles  adjusted  Tor  gasoline  fuel 
and  using  gasoline  and  gasoline  Mended  with  $ and  10% 
methanol,  tests  were  made  at  temperatures  of  10  eip  0 . 71 
esp  0 . and  100  esp  0 F on  a chassis  dynamometer  m a chmaie- 
controllcd  lest  chamber  Results  suggest  that  emissions  and 
fuel  energy  economy  are  generally  affected  to  I He  eaten!  that 
methanol  addition  affects  air-fuel  stoichiometry . fuel  heat  con- 
tent. and  fuel  vapor  pressure  The  term  "fuel  energy  econo- 
my” is  used  to  denote  calculations  on  the  basis  of  feel  energy 
content  in  lieu  of  fuel  quantity  Vehicle  emissions  and  fuel 
economy  were  essentially  unchanged  during  apptosimalely 
7,500  miles  of  road  testing,  no  engine  or  fuel  system  com- 
ponent failures  were  encountered  during  that  testing  Road  oc- 
tane measurements  were  made  for  the  fuels  contaimng  5.  IB. 
and  15%  methanol  in  ba«e  gasolines  of  M.  S7.  and  91  research 
octane  quality.  Results  show  significantly  better  octane  im- 
provement in  blending  methanol  with  the  lower  octane  fuels  as 
compared  with  the  improvement  in  blending  with  the  higher 
octane  fuels.  Steady-stale  engine  emission  and  fuel  energy 
economy  data  were  generated  using  a late  model  automotive 
engine  fueled  with  5.  10.  15.  and  100%  methanol/gasoline 
blend.  Test  variables  and  engine  parametric  adjustments  in- 
cluded engine  speed,  exhaust  *»*  recirculation  rate,  air-foe! 
ratio,  ignition  timing,  and  compression  ratio  Resolts  suggest 
that  operation  with  pure  methanol  may  allow  use  of  high -com 
pression  engines  to  reahre  improved  fuel  energy  economy 
with  relatively  low  oiidet  of  nitrogen  emission  (ERA  citation 
02  024999) 


An  adialmtir  turbulent  flow  reactor  was  n«ed  to  examine  the  jivrolyaia  of  methanol  in  the  temperature  range 
1070  122!i  K at  atmospheric  pressure  Km|>hasis  has  I wen  placed  on  determining  the  important  initiation  and 
termination  steps  and  estimating  rate  constants  for  several  reactions  A steady-  state  treatment  of  the  pmp.»ed 
19-step  mechanism  yields  a eomjilex  rate  law  for  methanol  decay  The  roles  of  hydrogen  as  a promoter  and 
methane  as  an  mhihiter  are  accounted  for  in  the  proposed  mechanism. 
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AUTH:  A/A GT.  R.  P..  JR.;  B/CHESTER.  K.  A ; C/KURuC/ . C.  N. 
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MAJS:  /‘AIR  QUAll TV/* AUTOMOBILE  FUE LS/ • EXHAUST  GASES/ ’METHYL 
Al COIIOl S/ * PAR T 1CIE  EMISSION 

MINS:  / AUTOMOBILE  FUELS/  CHEMICAL  FUELS/  COAL  GASIFICATION/ 
FEASIBILITY  ANALYSIS/  PERFORMANCE  TESTS 

ABA:  GRA 

ABS:  Recent  concern  about  environmental  problems  and  the 

eventual  shortage  of  conventional  petroleum  based 
fuels  coupled  aitn  the  potential  of  obtaining  methyl 
alconol  (methanol)  as  a product  of  coal  gasification 
has  brought  about  a recent  Interest  In  tne  use  of 
no l nano  I as  a fuel.  In  order  to  assess  tne  feasibility 
of  using  methanol  as  a motor  vehicle  fuel,  eltner 
alone  Ineat)  or  as  a blend  In  gasoline  type  base 
stocks.  Its  performance,  emissions  and  practical  use 
characteristics  must  be  ascer ta l neif . A series  of 
exper iments  was  conducted  to  determine  mctnanol  plena 
fuel  i-ngme  character  i s 1 1 cs  Information. 


Mt-iluiinl:  Its  Synthesis.  Use  as  a Fuel, 
Economics,  and  lla/ards 
David  I cKoy  llagcn 
NathMul  Technical  Inlornution 
Service  (NTIS) 

U S Dept,  of  Commerce 

52XS  |*oi  t Royal  Rd. 

Springfield.  VA  22161 

This  icpori  gives  a statc-of  the  art 
overview  of  melhanol  luei  technology. 
An  extensive  bibliography  is  included. 
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MAJS:  /'COAL  GAS  I f I C AT  IGF-  / • I Ut  IS/  ■ METHYL  AlCG^OLS 
MINS:  / COST  ANALYSIS/  i NlRlS  TRIAL  PLANTS/  PROJECT  PLANNING/ 
TECHNOLOGY  ASSESSMENT 
ABA:  ERA 

ABS:  Twenty- five  coal  gasification  projects  wore  reviewed 

tor  tne  puniost  of  determining  if  tne  / often-d  on 
opportunity  to  provide  a source  or  methanol  for  « 
fleet  venicle  test  program.  Ail  were  conuc riea  o: IN 
the  gasification  of  ce>a  I to  produce  a low.  acuha,  or 
htgn  Btu  gas  or  a I (quid  fuel  Tne  analysis  revealed 
that  only  four  programs  offered  a reasonable 
opportunity  for  couplet  ion  of  a coaiuercial  scale 
. gasification  plant  and  lull  operation  in  tne 

for  esceobl'*  future  further,  all  four  elected  to  use 
the  lur.-ji  gasification  technology  together  «itn  the 
Lurgi  Rect>  sol  gas  cleanup  process  mcorporat  • ng 
methanol  as  the  absorOing  medium.  Consequently  ail 
four  projects  are  candidates  for  surplying  tne  ISO  ton 
needed  for  a fleet  vehicle  test  program . 
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MAJS:  /’COAL  UTIL  I/A! I IN  - ECGNOU ICS/'Ll OuEF 1 EC  NATURAL  GAS/’ 
PRODUCTION  ENGINLEHiNG 

MINS:  / COST  ESTIMATES/  INVESTMENTS/  PILOT  PLANTS 
ABA:  ERA 

ABS:  A plant  to  make  fuel  grade  methanol  from  coal  cased  on 

oartlal  oxidation  pressure  gisifle-s  and  low  pressure 
methanol  synthesis  is  described,  Tne  process  Is 
capital  intensive  and  thus  is  sensitive  to  plant 
Investment  but  relatively  insensitive  to  coal  price. 
The  financing  method  is  Important  oocause  of  tne 
capital  intensive  nature  of  the  process.  Snipping  ana 
distribution  costs,  assisting  a mix  of  tanw  wagons, 
tank  cars,  unit  trains  and  terminals,  were  estimated 
to  be  about  11  cents/gal. 
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Research  -anti  Oevo  Inpmont  Corp  , Paulsboro.  N.iJ  I; 
B/iM'ibl  1 Re  soar  C i nno  Development  Ccrp . . Princeton. 
N.J.  I 

University  of  Pittsburgh.  Annual  International 
Conference  on  Coal  Gasification  ami  L I auelact Ion.  3rd 
Pittsburgh.  Pa..  Aug.  15.  197G.  Paper.  15  o. 

MAJS:  / * COA l GASIfICATI ON/ • GA  SOI INE/*  HYDROCARBON  FUEL 
PRODUCTION/  -MCTHYL  ALCOHOLS 

KINS:  / CMTMICAL  ENG  1 HE TR I NG/  SVNTHANE/  TABLES  tDATA)/ 

THE  PMC  DYNAMIC  E T f I C I f NC  Y 

ABA  S.O. 

ABS:  The  paper  shows  that  coupling  the  Mobil 

Me  thanol  • to  Gasol  ino  Process  with  c.oa  1 - to- we  t hanol 
technology  provides  a new  route  for  the  conversion  of 
coal  to  gasoline  In  the  manufacture  of  gasoline  from 
coal,  coal  Is  gasified  to  form  synthesis  gas  wnich. 
after  purification,  is  converted  to  methanol;  crude 
methanol  Is  then  converted  to  gasoline  and  water.  The 
eoulpment  used  In  the  Mobil  Methanol  ■ to-Gaso 1 1 no 
Process  Is  described  as  a petroleum  hydrotreat er . 
Typical  process  conditions  and  yields  are  tabulated. 
The  gasoline  produced  In  the  Mnbl I Process  is  of  very 
high  guallty.  where  the  octanes  exceed  the  current 
regul  r eirent s for  ooth  unleaded  regular  and  leaded 
oremlum.  Particular  attention  is  given  to  the 
coproduction  of  gasoline  and  SNG  via  the  Moot I 
Process.  The  advantage  of  coproduction  stems  from  the 
retention  of  the  methane  produced  m the  gasification 
Step  as  SNG  rather  than  converting  It  to  additional 
synthesis  gas.  The  Mobil  Process  is  used  to  convert 
the  crude  methanol  to  gasoline.  IPG.  and  a small 
amount  of  additional  SVG.  The  high  thermal  efficiency 
of  tnis  combination  process  is  discussed 
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MAJS:  /-AUTOMOBILE  ENGINES/  POI  LECS/- E * TERNAl  LOCUST  Ion 
ENGINES/  * f lltl  SYSTEMS/  • RAMP  INC  C*LLE 
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METHYL  ALCOHOIS/  NITRUCIN  OXIDES 
ABA  B J 

ABS:  The  paper  describe;  a Ranklne  cycle  steam  » rcl n-  for 

automotive  appl  Icat  Ions  which  ha*,  surpasses  tr.e 
ultimate  federal  emissions  standards  and  d,  mm.lcnlod 
low  emissions  characteristics  on  a Ur-.-ad  earn.*  of 
petroleum  based  and  on  non -petroleum  fuels,  ke-.ult*  of 
continued  dove I opm.* n t of  this  engine  w‘th  alternate 
fuels  arp  presentee.  Imisstons  wltn  coal  fkrive-i  fuel 
oil  and  metnanol  a*e  character  i red  across  a wi.tn  range 
of  fuel  flows.  The  rotating  cup  fuel  injection  system 
is  found  to  have  excellent  charac t er i st t cs  with  a wide 
range  of  liquid  fuel  1 vdes  Extension  of  the  fuel 
Injection  technology  »o  powdered  solid  fu,'l  In  a water 
slurry  or  directly  for  oowde-  $1 lnq»r  injection 
eprears  practical. 
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gbvori«dnl.  Incentive  policies,  'oca*  nnO  f^lloo- 
economic  Impacts.  e.ivtronwflUl  eMects  of  Mr  • 
mini  nfl  u'  liar. ) id  t Ion  of  rural  areas.  air  Pollul  on 
ce  nt  rol  «aler  resources  ana  their  aval TaOi I • IV-  ^ 
Ration  growth  and  town  «r  feels  in  previously 

rural  areas 
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ABS:  The  current  status  of  studies  on  tne  use  or  metnanol 

olonds  as  automotive  lucts  is  briefly  reviewed. 
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ABS:  A three  ph.it*  fluidized  system  Is  described  For 

vethanol  synthesis.  An  Inert  liquid  Is  used  as  a sin* 
For  i he  e»ulherm  oi  the  synthesis  reaction.  This 
temperature  control  feature  allows  greater  per  pass 
conversion  and  Improved  thermal  efficiency  as  compared 
to  presently  available  technology.  E*pcr mental 
findings  from  a bench  scale  apparatus  are  reported 
Thermodynamic  calculations  and  a preliminary  economic 
analyst!  a-*  presented.  This  technology  nas  potential 
as  an  efficient  method  of  energy  storage  from 
coal-based  gasification  power  plants.  Another 
application  Is  In  a plant  to  proouce  fuel  grade 
me  tbanol  for  eaporl  to  power  plants  tor  intermediate 
or  peak  load  use. 

77AI2935  ISSUE  2 PAGE  250  CATEGORY  44  7G/II/00 

3 PAGES  UNCIASSIMEO  OOCLMCNT 
UTTL:  Air.  water,  nuclear  p«*»<r  rv»o  gasoline 
AUTH:  A/STEINGLRG.  M.  ; B/GcRdN.  S.  PAA  A/ 1 br ui.Mi.ia  n 
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MAJS:  /'AUTOMOBILE  f UE  tS/  *CF  RI‘ON  0 l‘»K  ICE  / ’COST  EStlMAUS/* 
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MINS:  / ELECTROLYSIS/  ENFRG*  POLICY/  ENL RGy  IfCHNOlUCY/ 
HYDROGEN -BASED  ENERGY 
ABA:  8 U. 

ABS:  The  production  of  synthetic  carbonaceous  fut  Is  using 

nuclear  power,  air  and  *ater  Is  proposed.  N«r.  It.i- 
power  Is  used  tu  generate  heat  and  electricity  watch. 

In  turn.  Is  used  to  droapose  water  thermally  and 
elect roly I leal ly  to  pi  cxHjce  hydrogen  and  o»ygen.  Cd2 
is  e«tracted  from  eitr.c-r  or  both  tins  atmo-pherr  ano 
water.  The  hydrogen  lu  combined  tnermrcataiyt ical ly 
witn  C02  to  produce  mctnunol  «hicn  Is  lurllwi 
thcrmocaia lyt ica I ly  dehydrated  to  synthetic 
hydrocarbon  fuels.  Tables  are  presented  Muting 
synthetic  hydrocarbon  fuel  production  capacity, 
methanol  plant  capital  costs,  methanol  production 
cost,  gasoline  production  cost,  and  projections  of 
Capacity  and  capital  lequli-saenls  for  methanol  fuel. 
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ABS:  Methanol  as  an  alternative  fuel  In  vehicles  with 

spark - 1 got  ted.  Internal  combustion  engines  is 
evaluated  A ret  nano  I fueled  "w>l  Car.  edu  tpped  *i|1 
electronic  fuel  '.nject  Inn  MS  msd ifl«d  to  provlrV 
proper'  alr*fuel  ratio*,  foe  methanol  fvhaust  emissions 
and  fuel  ecnnomv . U3ln n an  average  c-hui  *ali  ><•» 
air-fuel  ratio  of  0 . 9f>  and  spark  - 1 'ml  no  . designed  for 
ttie  production  gasoline  car.  were  compared.  It  sis 
found  lhat  methanol  fuelllna  with  a 0 96  'allu  "S*ig 
best -poser  rather  than  production  sperW  timing 
Increased  fuel  economy  from  3 to  6‘.  without 
significantly  affecting  emissions  and  driveability 
f ur  t nermore  . with  best -power  spark  - 1 I -*<  mg  and  a 
mo.lmum  economy  air-fuel  ratio  of  0 63.  driveability 
was  acceptable  and  the  CO  and  NO  emissions  met  tne 
1977  standard.  A I thoucih  feasibility  and  benefits  of 
operating  vehicles  with  neat  methanol  were 
Oemonstrated.  not  all  problems  of  methanol  fuelling 
fl.e..  cold  starts)  were  solved  and  other  alternatives 
such  as  obtaining  hydrocarbon  liquids  from  coal  should 
be  cccstdered 


Mdbaael  as  Alternative  Feel.  Fart  I.  Straight  Metheael. 

R D.  Glcming,  aad  T.  W Chamberlain 
Bureau  of  Mi  act.  BartleavOle.  Okla  197*.  24? 

CON F- 7 5# 2*4- 1 Price  code:  PC  A02/MF  AOI 

A ttiidy  of  methanol  at  an  Automotive  fur.  wat  conducted 
uung  a single -cylinder  research  engine,  a 4 cylinder  122-CfD 
(2.000  cc)  engine,  and  an  S-cyhnder  J50-CII)  engine  Results 
showed  (hal  when  using  methanol  as  fuel,  the  single-cylinder 
engine  could  operate  leaner  than  the  multicylinder  engines 
This  difference  is  attributable  lo  air-fuel  misttire  mal-distribu- 
tion associated  with  the  multicylinder  engines.  Steady-state 
fuel  economy  and  emissions  data  are  presented  and  discussed. 
Results  indicate  that  fuel  economy  (on  an  energy  input  basis) 
using  methano!  fuel  la  about  5 percent  improved  as  compared 
to  gasoline  fuel  economy  and  svith  substantially  lower  nitrogen 
osides  emissk  na  for  methanol  (ERA  citation  02  07691 B) 
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/ ENlRGf  Trr.iN.cLt  G»/  ftiEL  CELLS/  full  CONSUMPTION/  GAS 
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/ METHVL  AltOMOLS/  III  at  ARCH  AND  lit ''ElOPMf  Nt  / STIRLING 
CVCLC/  STORAGE  HAfllRILS 
ABA:  R.O.V. 

ABS.  The  contributed  paiv-rs  lay  emp.ua s' on  vehicular  pn.er 
O lards.  The  outlook  for  the  tra  t 1 1 I ed-Char  ge  enjme. 
automotive  QsS  tlirllirv’  rug in-.  st*r  ll  g engines. 

A.inkc  | rotary  engine,  tie  He  oft  CVO  carbureted 
th.-ce  valve  stratified  ^harqe  engine,  fuel  cell  power 
plants,  spar k - 1 or. 1 1 ton  engines.  diesel  engines  for 
small  vehicles,  sodi urn,  • u I f ur  battery  (for  raitroed 
traction),  and  aviation  eng  Ives  a> e discussed 
A I c'Ool  - gasol  I ne  adaturcs.  coal  (tor  dteseis). 
nethanol /gasol ln»  blends.  fu«l  vaporl/at.on  scne-t.es, 
and  use  o»  neat  pipes  *n  fuel  vapor iration  are  rValt 
wt  III. 
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UTTL:  Use  of  methanol  In  di«  *•«  I engine  An  c .per  lm«*nt  n I 
study  of  engire  pei  ft.es  -nee 
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lr-st  i tulp  of  Petroleum.  Denr a Dun  lr.di.ti 
In  National  Conference  on  Internal  C'-r-ou'.l  <on  tngines 
and  Combustion.  3rd.  Ronrkee.  India.  Orrrryv  r to  12. 
1976.  Proceedings  I A78  27826  10-25)  Arecrut  . India. 
Santa  Prakhshan.  1976.  p 139  146 

ABA : I Author | 

ABS:  The  paper  discusses  the  pe> for»arc»  of  the  engine  with 

metnanol  as  an  ai-ul.tary  fuel  the  effect  of  l«>-»d  on 
optimum  methanol  Irihir  t IO"  Input  hn.»-  utlli/at  uh. 
evhauSt  ten,*..  ature  ar-d  ssokt  density  .ilor-p  will* 
pressure- t Imp  d'agr.ims  were  studied  Ire  engine 
or,  formante  stud'O'  Show  lt.it  belt*—  "tk  fit  » I • .Nal  UW* 
is  acnieved  at  and  .it*  vf  rate  i load  i ifi  id 

e.naust  us-.ee  density  lrt»  t"e  p?.>k  p- -s-urr . rate  n# 
pressure  rise  and  a study  juf  d»  lay  per  tofts.  It  s 
concluded  that  for  met  rant^T  -di»**l  npe-vtlor  i*>< 
engine  Can  run  economical  IV  I •"«'  gy  basis  I . with 
reouced  engine  vibrations,  and  higher  power /we irjht 
ratio.  In  addition,  for  the  case  of  field  c-perat Ion. 
engine  performance  for  a CcnHant  Quantity  rl  »e>l».«no1 
induction  at  any  toad  was  a 'so  e.ny 


*20 


77.333.3.  I«'<  lrL‘'L“T  ” 

vehicular  use  „ Q paa: 

AUTH  A/UUWH . A 2..  t tngeltt.  CAI  t f ■ I 

B/, California.  ^*w^‘,2*cS?«rIInc«.  1st.  Miami 

AAJ$:  “Stust  ,ON„yoRcaNNfuii.sr  HrORcI.tf^R01WCTlO»*/* 

hvomoun  tNtfiCV 

— »Ssi«=s/ 

ABA:  s D t possible  alternatives  ot 

A0S:  The  P^«r  rovie-s  - J a;>  tr*c  so(€.  0l  »o,or  fuel 

h, dro«jen  *|or»«“  j opplfci"*nt..ry  fuel  I ui 

vehicular  “ »h»  b^vtor  Energetics  of 

CfiMAtW'*  °*  - |arv  v.-n  icu  I ar  fuel  «S 

nvU'-ogun  os  a supp  «»  ,vof  hvttrooon  •»»'  vein  u‘-,r 

•nailed.  c,io«.»cal  »t  ■ , « ^ ,oe*.  r.f»*>ol 

i. r.  i^,nrind  sris: 

sru*2S£s  su'ssy * 


j 

UTTl : 
AUTH 

MAJS 

MINS: 

AE  ( 
Ati 


f 

UTTL  : 
AUTH: 

NDM  • 

AGS: 


7M97U2B*  ISSUE  >0  “fit  '7jJ  CATIGORy  2U 
To/OO/UO  »>  fAOES  Ethanol  ano 

sssi?*a».r:.S3.«“  ■ •'■■;- - ■ 

. twiiy  |i  t*  f / |J/.  t-  el  I « **  • “ • 

Mis  J^srr^r: 

r;?.crr«“^“..«  »7«j is  ■ j.; ■ •-*■ 

Sat  i ta  Prabashan.  1 97U  , O-  »5S  »b* 

%j  w - w • 


A single-cylinder  rcstaich  engine  is  e.plc.y.t;  to  test 
m.tnanol  and  met nanol  • g *sol  i ne  us  im  Is  •>  r 

spar.  Ignition  tnouwi.  power  output.  vo  U n o » . U 
loe*  e.  onciny  and  enemy  based  fuel  economy  me  studied 
tor  tre  various  fuel  ml»tures.  A 10*  methanol  blend 
gives  tt.e  best  fuel  economy  on  trie  volu.etrii  as  sell 


os  tne  equivalent  energy  basis.  melnanoi  blending  also 
leans  to  decreases  in  c.tiaust  carimn  a.cno.ide.  wiBvrnt 
hydi  orarbcMiS  and  O.'cK  of  nitrogen  at  all  air/fuel 
ra  t I os ■ 
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Ar,  eva  I u.it  of  f i‘o  I • • '^c»i  'y  i.*»lv 

met  nano  i and  hydrogen  c.*n  be  considered  a.  puV.iiiU 
substitutes  For  gasoline  and  Ole-.cl  oil  as 
motor •vehicle  fuels.  0u« st ions  related  to  a u »•  ot 
metnanol  and  hydrogen  I or  tne  propulsion  ol 
vtnic les  are  invest igal< d.  taxing  into  account  the 
aval  lability  of  trie  raw  mate*  lals  for  a P>  cakr.l  'on  of 
the  two  fuels.  proOlcms  Of  fuel  storage  *m  l*..»r  I the 
vtnic le . and  aspects  ul  mold  operation  I I is  Pointed 
out  tnat  tne  uso  of  either  fuel  as  a I i ul ••  ‘or 

the  currently  used  tuels  lor  tutor  vtnic  le-.  ...flu  lead 
to  a significant  reduction  of  air  pollution  P«  >«•  less. 
An  introduction  of  metnonol  as  fuel  on  a r, '.tivciy 
short  term  oasis  Is  possible.  A use  of  r.y«l.  . 

however,  requires  the  solution  of  a norbtr  of  problems 
mainly  related  to  the  economic  production  ol  the  gus 

. _ _ _ ^ a.  _ w/l  • mm  u#>.  A m 1 J 
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“BA : G . R 

AOS:  Problems  concerning  the  use  of  hydrogen  as  f.a-l  fCr 

motor  vehicles  are  related  to  the  storage  «.f  t»»<- 
hydrogen  onooard  a vehicle  The  feasibility  is 
investigated  j0  use  a*,  approach  based  o».  ont-oard 
hydrogen  gene,  at  ion  as  a »eans  to  avt  id  thee  storage 

to  nr^  o T“°  B<,i0r  cr^",,c*'  processes  can  l>o  used 
to  produce  hydrogen  from  liquid  hydrocarbons  and 
methanol.  In  steam  reforming,  the  fuel  reacts  with 
water  on  a catalytic  surface  to  produce  a “...ten  of 
hydrogen  and  carbon  mononloe.  In  partial  o». nation 
the  fuel  reacts  with  «.r.  either  on  a catalytic 
surlaco  or  l„  * f lame  front,  to  y.eld  a ai.turc  of 
hydrogen  and  carbon  menus  ide  There  «r.<  many 
trade-offs  in  onboard  hydrogen  generation.  both  in  tne 

ornrls,*  A,,1*'5.*5  ** ' ' m%  th*  choice  cf  a ch.  m.cal 
process  Attention  is  g-ven  to  these  alternatives,  the 

"°rfc  and 

the  combustion  of  various  hydrogen - r tch  oases  in  an 
Internal  combustion  engine. 
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ABS:  The  practicability  of  using  metnanol  produced  fro* 

surplus  renewable  Canadian  forest  rouno-oo-i  as  a 
substitute  tor  non- renc.ab I a hydrocarbons  in  seating 
Canadian  energy  requirements  Is  addressed.  Titles  of 
the  five  work  I ng  papers  are:  metnanol  plant 
technologies,  charac ter  I St t cs  and  costs,  resource 
harvesting  opportunity  costs:  product  demand 
snaly'is.  and  alternative  feedstocks  for  metnanol 
product  ion. 


7 7N 19469*  ISSUE  10  PACE  1321  CATEGORY  37  RPJ*‘ 

'J  OCRL-52041  CNT»  W- 74</5  - ENG  - 48  76/03/25  34  PAGES 

UNCLASS  I f I ED  OOCUiatNT 
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ABS:  Several  lyfis  of  n.  at  engines  are  considered  as 

candidates  *o-  a vc  the  no  I engine.  A stratified  charge 
• i.jire  (.pt  lie.  ;etl  ter  methanol  fuel  Is  projector!  to 
result  In  an  energy  economy  advantage  of  44  to  7 I 
percent  in  Comparison  to  an  Otto  engine  operating  on 
gasoline.  Tnts  advantage  arises  from  (it  the  nigh 
oc  t one  rati ng  o f the  f ue I , wn ich  all ows  a n i gn 
comp' vi s i on  ratio  to  be  used.  I2|  methanol’s  fuel -lean 
Con  bust  ton  clief  ac  ter  I st  les . which  allow  efficient  lean 

XJ  opciation;  and  |3|  tho  low  flame  temperature,  wnicn 

alloc,  effective  cantr  ••  of  nttreq-r  om»fie  emissions. 
In«  design  aid  opt  ird  /.•  t ion  of  a methanol  engine  ere 
cxwml  'kid  lr.  terms  of  an  evper  imonla  I and  ca  leu  I at  lo**a  I 
orogr..*.  Tno  tocloecoiKwlc  impact  cf  metnanol  fueled 
trsn.i  jrtai lan  Is  discussed 
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ABS:  A multisector  model  wltn  regional  detail  was  required 

tc  thoroughly  assets  the  likelihood  of 

cn-nmercial -scale  liquefaction  orcur-ing  In  Mrvitana  and 
wy-.jmlng  under  market  (onflHions.  S Ign  l f i cani 
information  was  ootair.ed  from  a constrained  paittal 
analysis.  Some  f unu.um-n t a I terminology  used  in  this 
analysis  Is  reviewed,  future  demand  end  potential 
supply  Of  g'sollne  from  domestic  c ude  oil  are 
treated.  Inc  costs  of  supplying  synthetic  gasoline  and 
metnanol  from  western  coal  as  well  as  In*  iw^ilitativc 
aspect  of  tnese  fuels  are  cammed  The  s«.|ply  and 
demand  functions  are  solved  s >mu 1 1 aneous  ly  undt  r 
various  Import  schemes  to  trace  out  a family  uf 
gasol  ine -market  equilibrium  price  curves  over  I i..-e 
three  scenarios  are  then  analyzed  by  compai  inq  the 
costs  of  suv>plying  synthetic  fuels  with  tn,  mirkyl 
equilibrium  prices  for  gasoline.  Market  potential  for 
the  synthetic  fuels  Is  estimated  for  a wut»  range  of 
coal  prices. 
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Institute  »ty  Energy  Analysis.  Ga*  Niilce.  *nr. 
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/•COAI/'fUtnjT  CONVERSION/  -Mf  WYl  ALCOHOLS 
/ EN!  MOV  CONSERVATION/  |NV|R-)*«NT  tFFECtS/  FUEL 
CONS' IMP!  ION 

The  aut ooooll*  a.coi.ntc  To-  aeout  one- third  of to* 
getroleum  consumption  *n  in*  U S Other  r.nspo N.tlen 
sector*  utilities.  i*v>u* ac t ur * ng . mous  nal 
ChenH  ca I S . r*« * dences . etc  . also  a*c  n- a ;y  consumers. 
Project  I nurperdonce  »al*  rewire  a sigolf  cant 
rediH.t ' on  in  petroleum  Imports  -men  prot^  y cannot 
oe  fully  offset  by  locrrased  Hones ; ic  proctoct  on 
Three  p.-MOilel  actions  therefore  a.  e tecotsary: 
conservat  ten:  improved  lu*l  ocono»y.  and 

3f  substitute  Mould  or  gaseous  fuels  oeriveo 
coal  shale,  or  other  carDonacrous  ra.  materials  T e 
technologies  for  conversion  of  coal  to  lo«  BTu  gas  and 
me  S'lbseoueni  synthesis  of  methanol  already  e»ist 
The  methanol  fuel  Issues  then  are  tne  technical 
sultaolllty  of  methanol  ft.r  large  • s'  r *•  « I 
arpi 'cat  ions,  ene-gy  yields  versus  r.tH -r  synthetic 
fuel  St  ra  t Chl e* . ecmw.m.CS.  *ny I ronncnl a ’ life. Is.  and 
competitive  suo«ilV/dcmr..d  consideration-  If!  t >rn.  of 
Doth  raw  meter*  a Is  tn'l  end  uses. 
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Oversight  nearlngs.  methanol  derived  from  toss* I 
fuels,  volume  1 
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Comm  on  Sc  I . and  Tecnrol . . 94th  Congr . . 1st  Sess. . 24 
Juti-  1975 
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ABA  ERA 

ABS'  * novel  process  Tor  the  conversion  Of  rrlh/Uil  to  high 
octane  gas>>l|ne  has  tx-c**  successfully  demonstrated 
Both  ftied  nod  fluid  Ted  process  cwmi  IS  have  Ivei 
pursued  I»o  reactors  a*  e used  in  to*  ti»e«i  ce«l 
process  A’ethanol  ts  partially  denytlralert  It.  an 
eout  I lt»r  turn  muturr  ot  methanol.  dimethy  letter . and 
eater  over  a dehydration  catalyst  '«  tf.e  I list 
reactor,  and  totn  notna’oi  and  dimethy  lethf  r are 
converted  to  hlqn  octane  gasollre  by  a catalyst  tn  the 
second  reactor  Over  700  days  o*  successful  eperat loo 
■ere  achieved  during  nm«  cycles  In  a t i nrp  b.-d  pilot 
plat  About  8000  lb  metnaeol/lb  conversion  cetalyftt 
■ ere  processed,  and  catalyst  her forma nee  «as  still 
satisfactory  then  the  aging  test  «as  trreinate'l  The 
denydratton  catalyst  did  not  re'*,'r»  any  1 1 oener.it  lorn 
during  the  entire  aging  test.  A single  reactor  'a  used 
tn  tn*  fluid  bed  procrus.  The  feasibility  of 
converting  methanol  to  oatoMne  in  a fluid  bed  eas 
demonstrated  during  an  aging  test  of  t*o  months 
Ourat ion. 
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ABA:  ML. 

ABS:  Unmodified  car  engines  can  use  mlvtures  of  metnanoi 

and  gasoline  for  tu.  I.  vlth  up  to  one  quarier  of  the 
blend  being  methanol . Engines  burning  metnanoi  can  ce 

1. ade  >ere  «tflcl»nt  th  n gasoline  « ngmes  since 
comprr  sston  ratios  can  i-o  increased  to  t**e  advantage 
of  methanol '»  h Ignci  1 1 Mae  speed  ami  good  antmnocfc 
or  1-per ties.  Cc*ii4>arl  son  of  exhaust  emissions  from 
automobiles  * 1 1 led  aim  control  devices  to  keep 
emission  levels  mUhin  prescr Ibed  limits  ana  lueied 

n I terna 1 1 vc ly  by  cithci  gaso line  or  me  t nano  I snoa  t na  t 
eng . ncs  using  methanol  produce  about  hall  as  muCn 
carbwii  monoxide  ua:1  atxout  an  elohtn  as  muen  ot 
nitrogen  oxides  as  do  iiglnes  using  gasoline,  use  of 
methanol , in  comparison  with  »isoline.  results  In 
slightly  higher  emissions  of  hydroc arbons . most  of 
■hlcn  Is  untiurnt  KlhA'iol  Tr.nogn  i»»'th«i'ol  has  only 
about  half  as  much  enei  «y  as  gasoline  P^r  unit  volume, 
it  •»  less  likely  tu  contribute  the  the  formation  of 
photochemical  smog  th*i  do  emissions  from 
gaso l In*, • fuel ed  cars. 
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ABS:  Methanol  »as  studied  as  an  automotive  fuel  us  mo  a 

smgle-Cy I tndur  researen  engine.  a 4 cyl  mui  r 172-CIO 
(2.000  cc I engine,  and  an  u cyl inour  3SO-CID  online. 
Results  snoxed  tnat  ufien  using  methanol  as  fuel.  the 
S i ng le- Cy Itnder  engine  could  operate  Uanoi  than  the 
multicylinder  engines,  this  difference  is  attributable 
to  a<r- fuel  miaturt  m..  i dislr'Putmn  associait-d  »un 
the  mul  t icy  1 1 rider  engines  Steady-stele  fuel  c<  onomy 
and  emissions  data  are  presented  and  discussed. 

Results  indicate  that  fuel  economy  (on  an  energy  input 
basis)  using  n«tnanol  fuel  is  about  5 percent  improved 
as  compared  to  gaso'ine  fuel  economy  and  ■! th 
substantially  lomer  n i I > ogen  o« ioes  emissions  lor 
methanol . 
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The  fart  I*  that -paper tally  atnee  that  1*74  ptMo-map  folk* 
have  artually  been  <frH*e  something  about  the  fuel  problem 
other  than  Just  talking  about  It  Polka  like  Albert  Turner,  who 
together  with  hi*  colleague*  at  the  Southern*!  Farmer  * Cooper 
atlve  In  Selma  Alabama  have  succeeded  In  prndurlng  up  In  *r> 
gallon*  of  grain  alcohol  per  (lay  from  crop  waste*  fuel 
w hich  they  mix  with  low  octane  gasoline  to  make  gasnhol  to 
power  their  pickup*  and  tractors  On  the  other  hand,  people 
like  aeronautical  engineer  Richard  Rl*«*r  went  beyond  the 
gasnhol  concept  and  modified  existing  engines  to  run  directly 
on  straight  alcohol  with  striking  result* 
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cnercii  !>  MIC  mease: ed  mIIIi  a coiwxi!  luial  in. I tm  oOl  I e 
ignition  system  ana  e> pressed  by  tiic  inliery  current 
of  tne  I gut  linn  Coll,  one?  tne  ecasur "«cnt  mliimli  of 
tbe  quenching  distances  used  the  leflt  n I lodged 
electrode  tecf.n  i que . I ne  expert  men  in!  results 
Indicated  tnat  tne  minimal  value  of  the  mlnimUN 
ignition  energies,  and  tbc  minimum  quenching  distances 
of  methanol  and  Iso-octane  air  mixtures  wri  attained 
• nn  a slightly  rich  mixture:  the  iso-cc  tni  , /'mctnanol 
Olcrd  yield  - larger  f I a"  nob I i 1 1 y ranges  than  those  of 
tool  in  air.  The  ound  ir.g  distances  of 
iso  oct.ine/meth.inol  blend  depend  on  that  of  iso-octane 
ana  a©  not  necome  I ar«tr  than  that  of  either  fuel. 


DEHYDRATION  OF  ETHANOL:  NEW  APPROACH  GIVES  POSITIVE 

ENERGY  BALANCE. 

Science,  vol  205,  no  4409,  August  31 , 1979,  P-  896- 900 


Abstract.  Water  mn  renioveJ  from  ilifunwr  ethanol  hv  tiling  1 ellnb'in  material ». 
Hart  h.  1 orn.  um.I  other  ugenti.  I he  1 oinbnslton  energy  oj  the  ethanol  /notlii  1 f 1 an 
ext  eetl  the  energy  neetletl  to  1 arrv  oat  the  tSehvtlralion  hv  u Jut  lor  of  10. 
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ABS:  Ethanol,  vegetaole  oils  and  ~lrno»  of  diesel  oil  and 

other  combustibles  have  been  considered  for  use  in 
diesel  engines.  Hlyh-ef flciency  per  lot  mai.ee  mas  round 
for  diesel  engines  fueled  by  a mixture  of  diesel  oil 
and  vegetaole  oil.  Blci.os  of  diesel  oil  and  gasoline 
also  proved  promising  for  use  in  the  dtesei  engine. 
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ABS.  Tuture  energy  sources  such  as  photovoltaic  arrays, 
solar  thermal  electric  systems.  blrmass  energy, 
gasohol.  wind  energy,  water  power  and  geotnermal 
energy  are  discussed.  It  Is  noted  that  tr.e  energy 
orob'ems  do  not  lie  in  federal  RAO  but  in  tne 
Implementation  of  nationwide  and  worldwide  systems  and 
It  Is  suggested  tnat  massive  implementation  of 
Building  and  appliance  efficiency  standards. 

Industrial  and  comncrci.il  cogeneration  of  electrical 
oower  and  neat,  and  capital-intensive  options  such  as 
district  heating  via  power  plant  waste,  oe  developed 
to  reduce  our  expanding  energy  requirements 
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ABS:  The  Initiatives  undertaken  to  provide  energy  for  rural 

America  are  described,  these  initiatives  include 
Small  scale  hydroel.-ctr  lc  power,  toe  prod.ictlon  Of 
natural  gas  from  Coal  aid  shale,  tne  production  of 
gasanol  from  renewable  agricultural  products,  and  tne 
use  of  wood  as  a source  of  energy. 
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hyorocarboi.  fuel  production 

ABS  Tne  paper  reviews  a synthetic  fuels  program  proposed 
and  developed  by  the  California  Legislature.  Tne 
discussion  highlights  alternative  fuels  for 
transportat ion.  and  tne  uses  of  meinanol-A  and  gasonol 
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UTTL:  Storage  and  distribution  of  synthetic  fuels 
AUTH:  A/6FRC.ER.  d E PAA  A/ISnel|  Oil  Co..  Monston 
Tex  I 

lb:  Utilization  of  alternative  fuels  frr 
transportat Ion.  Proceedings  of  the  Sygv  slim.  Santa 
Clara.  Calif.,  dune  19-23.  1978.  IA74-WJ'i.  22-281  New 
Yorm  ime'  Nan  Institute  of  Aeronautics  ami 
Astronautics.  Inc..  1979,  p.  W-J*. 
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MINS:  / COAL  UTILIZATION/  ENERGY  TECHNOLOGY/  T Rf NM  OR  I AT  ION 
ENERGY 
AS* . B J. 

ABS:  The  paper  discusser  the  storage  and  rtlsirlt-ut  lc<n  of 

nooeryogenlc  'convent i o»a I - Synthetic  fuel-  Ibe  stop# 
o»  tne  discussion  ts  limited  to  • oasnmbly  f «>»•«••» eab I e 
alternate  synthetic  fuels  In  the  trai.sp->rt».»  inn 
Industry;  particular  f.tlent*nn  |«.  given  t-i  i-u  t *<aiot  • ve 
aro1 ‘cations  for  a tine  frame  of  the  cider  tS 

years  Cons 'derat  Ion  is  given  to  the  ci»ecilic  problems 
trat  synthetic  fuels  «-ay  pose  to  me  t'di/fertaiion 
and  distribution  network  wnlcn  new  e»»sts 
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UITL:  Tor  today:  MeMbrana- produced  gasanol . For  tomorrows 

Membrane -produced  alconol 

CORPS  Coluii'bla  Unlv..  New  York.  CSS:  (Ocpt.  of  Chemical 
Engineering  and  Apollod  Chemistry.  I AVAIL. Nils. 
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Sponsored  in  part  by  Office  of  Minority  Business 
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MAJS:  /•  ALCOHOLS/ 'ELECIROOI AlfS IS/* Ft**tNUTION/»GASO»«l 
(FUEL  »/‘MEMbRANES/'OSMOSlS 

MINS:  / CELLULOSE/  COST  ANALYSIS/  FLUID  FILTERS/  GRAINS 
I FOOD)/  MYOROLYSIS/  SUGARS 

ABA : GRA  „ „ 

ABS:  Conventional  processes  for  production  of  fuel  grade 

ethanol  from  sugars  are  discussed.  Alcohol  from  grain 
or  no  I asses  with  mon.br  ane  treat  men t of  stillages  Is 
reported.  Treatment  costs  of  stillages  are  presented. 
Membrane  controlled  fermentat Ion  of  sugars  to  etnanol 
and  membrane  facilitated  hydrolysis  of  cellulose  art 
described.  Energy  and  cost  reactions  for  the 
processes  are  presontod. 
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BRAZIL'S  GASOHOL  PROGRAM.  V.  Yind  and  S.C. 
Trlndade. 


Although  Brazil's  efforf  to  derive  more  of  its  fuel 
and  feedstocks  from  alcolot  faces  a number  of 


problems,  it  bolds  much  promise  for  providing 
substantial  energy  and  technological  independence  to 
South  America's  largest  country. 


AN  ALCOHOL  FUEL  ALTERNATIVE,  R.  K.  Pefley 
Mechanical  Engr. , v.101,  no. 11,  Nov.  1979,  p. 52-53 


Gasohol  and  other  forms  of  alcohol-blended  automotive 
fuels  are  gradually  making  their  way  in  to  the  market- 
place, bringing  with  them  a cloud  of  controversy.  Are 
they  economical  and  efficient?  Do  they  reduce  emissions? 
Will  they  function  in  a conventional  Internal  combustion 
engine  without  damagine  it?  These  acd  many  other  related 
questions  have  been  extensively  studied  singe  1$68  by 
Mechanical  Engr.  at  Univ.  of  Santa  Clara.  Their  findings 
definitely  establish  that  alcohol-blended  fuels  are  not 
only  feasible  bu5  are  desirable  step  in  the  national 
effort  to  conserve  and  supplant  petroleum. 


GASOHOL:  DOES  IT  OR  DOESN'T  IT  PRODUCE  POSITIVE  NET 

ENERGY?  R.  5.  Gtambers,  R.  A.  Herendeen. 

Z 1ef»ce* 

Science,  vol  206,  no  4420,  November  16,  1979,  n.  789- 
794. 

Summary  A detailed  analysis  of  energy  inputs  and  outputs  is  performed  on  gram- 
based  gasohol  (TO  percent  gram-based  ethanol.  90  per  cert  gasolme)  Existing  drf- 
ler  ences  ot  opmton  on  ihe  energy  balance  derive  mainly  from  variations  m inter- 
pretation which  are  several  examples  ot  inherent  methodological  problems  m energy 
analysis  The  result  is  strongly  dependent  on  assumptions  about  use  ot  crop  residues 
lor  fuel  and  the  mtles-per-gallon  rating  ol  gasohol  m terms  ot  total  nonrenewable 
energy,  gasohol  * dose  to  the  energy  break-even  pomi  On  Ihe  other  hand,  m terms 
o I petroleum  or  petroleum  substitutable  energy,  gasohol  is  an  unambiguous  energy 
producer,  since  most  energy  inputs  to  the  process  can  be  supplied  by  nonpetroleum 
sources  such  aa  coal 
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AUTOMOBILE  DRIVING  EXPERIENCES  WITH  GASOHOL 
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GASOHOL  CONSUMPTION  SKYROCKEIS.  Clare  S.  Wise. 

Machine  Design,  vol  51>  no  2U,  October  25 » 1979*  • 
p.  28-30,  JJL  - Jj 
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/ENERGY  POl  I C V/  • GASOHOL  I FUE  L|  /*MARv  LAND 
' i,;l’«NES/  ENfRCT  CONSERVATION/  GIOIMIRAU, 

VSEiST*1'*'  ^iNHRING/  HcmiNf 

M .r  n. 

Iw  po,enMl"  log i slat  ton. 

S^rv  and  -rl'  ^ *CO,,0,MC  Of  yn.o*OI  In 

*?ry  i ana  are  addressed 


N*0  182*04  Dwlm.ll  ot  Fnergy  Wnhinglw  0 C 
ETHANOL  OASOIINC  BLEND*  At  AUTOMOTIVE  FUEL* 

J A Alt*, IT  ,nd  n B f c r Into.  1*7*  13  O >•*»  Pre*e"«ed 

•1  Ihe  3rd  kriwtt  Alcohol  fuol,  Techool  Avtwn#,  CeM  28 
Mn  197* 
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An  .ipe<nwttil  tludy  of  gnol'ti.  ltd  ION,  tttonol/W% 
gnotm.  blond*  na,  modo  uang  In*  lot*  modet  a#hdh  operated 
on  • climate  root  roll  od  eha*i*  dynamometer  Oeto  one*  tlWemed 
to  permit  romoartsoo*  ot  fuol  ocooomv  rmrttiont  ood  oahof 
■igniliraol  opotahonal  cherectemtic*  oh*o*vod  m to*r*  «nth  the 
two  luol*  Voluoaotoc  fuol  ocooomv  wo*  *ho«m  to  bo  *lt<jh»ly 

dor  rend  while  energy  economy  wa*  .lightly  inoltmK  usioq 
fho  ,fh«nol/pa*obn*  Motel  Compared  erth  tho  ro»u#1*  u**og  bo*e 
gMrtlino  tho  UIO  of  tho  othoool/  garni,  ne  Mood  hod  no  advert* 
• fleet  upon  regulated  omt*«aoo*  ot  loot  lompo'Otu'O*  eithrn  the 
,,npe  20  to  75  f it  1 00  F there  .on  mwro'  ■nereatat  rn 
o-nreeroo*  u*tng  tho  ethonol  / gatnline  Mood*  OOF 


AMOnOL  ns  -AVGAS"  HOT  MICH  HtOOF  DO  VOU  NBBDt 
n*  weichf 

Air  Progress,  vol  4l,  no  12,  December  1979,  p.  2h-P5. 

BRAZIL'S  GASOHOL  PROGRAM. 
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ABS:  Conclusions  ana  recommendations  are  reported  that 

evolved  from  the  e»aminatton  of  various  mouols  of 
biomass  protection  of  nonpetroleum  fuels.  It  eat 
determined  that  It  was  neither  economically  nor 
energetically  else  at  tnls  time  for  Minnesota  to 
Commit  Itself  to  a gasonol  program  modelled  af ter 
Nebraska's  program.  Instead  of  adopting  the  single 
source,  large  scale  Nebraska  model.  It  was  concluded 
that  Minnesota  should  do  the  Pilot  and  demons! rat  Ion 
plants  for  the  production  of  ethanol  on  the  smell 
scale  (farm  or  local  co  op  sice),  and  encourage  the 
utilization  of  a variety  of  feedstocks  suer,  as,  sugar 
beets,  grains  and  cellulostc  residues. 
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UTTL:  Alconol  fuels 
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Mashlngton  GPO  Special  hearing  oefore  the  Comm,  on 
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MINS:  / DISTILLATION/  GRAINS  (FOOD)/  INTERNAL  COMBUSTION 
ENGINES/  METHYL  ALCOHOLS/  SYSTEMS  ENGINEERING 

ABA;  M.M  M 

A8S:  The  potential  value  of  alcohols  as  an  additional 

energy  source  was  presented.  Gasonol  fuel  production, 
uses,  and  combustion  efficiency  were  discussed. 
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UTTL:  Fhe  effect  of  CU$S,flt0  OOCumenT 

«m.=  ~ ““  “ 

HC*A22/MFVAOiC°ral  AVAIL  N,  IS  SAP: 

■ INS.  / EXHAUST  GASES/  Fun  Tmt  / c.  , 

COMBUSTION  ENGINES  USTS'  fUEL-AlR  RATIO/  INURnaI 

ABA:  'Author 

lnoolency(gawolinetrand\'ebl^'CT  "J^o!*'*'*** 

i kt:  xjs  o, 

Parameters  varied  were  .nom^^  Ihe 
equivalence  ratio,  and  s i mu  I a t.a^  l"**n,,0,‘J  vacuum, 
hesults  show  tnat  while  both  f^i^  *****  Th# 

• «h. oiled  similar  distribution 

of  the  engine  parameters  me  ^a,,*rn*  * function 

operation  y -e  .ScoT^at.r S™  ,00,e<J  -«*• 
fuel -air  equivalence  ratios  at  J*r*r’c*  between  tna 
cylinders  of  richest  and  leanest 
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; / AUTOMOBILES/  EXHAUST  GASES/  HYDROCARBONS 
GRA 

Eleven  vehicles  (4  tnree-way  systei*  and  7 oxidation 
catalyst  systems)  were  tested  on  five  fuels.  A summer 
grade  gasoline  was  selected  as  tne  oase  fuel  end  was 

used  ootn  before  end  after  testing  on  the  two 
commercial  gasonol*  muo.en.  an^a  g.IoJIol^u.. 
containing  mooiena  «r.<j  •tranoi  bCr<  the  oth®r  imn 
fuc  st  All  gasonol  furls  used  ,n^Ts  £o££T 
contained  10  percent  ctrenol  (by  vOlume^Dt-,1 leala 

I?‘nn-JTr®  ?,anoed  00  »«•!*  and  four  u'sts  war* 

planned  on  the  base  fuel.  1 **r# 
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WAJS:  /* COMBOS T ION  EFFICIENCY /'FUEL  AIR  PA T !0/ 'HYDROGEN 
FUELS/* INTERNAL  COVBuSflON  ENGINES 

KINS:  / COr.BUSTION  STAnitITY/  f tlC  L CONSUL fl ICN,  GASOLINE/ 
HYDR'ICEN/  JAPAN/  MJTCR  VEHICLES/  MiTtOGL.l  UXICtCS 

ABA  Author 

ABS:  A prototype  on-boa*  <1  fuel  refo* •mer  »as  developed  and 

labor. itory  tests  wrr>  tieoi.cinl  to  determine  tne 
effects  of  the  amount  of  reformed  fuel  on  cumoustlon. 
The  results  of  these  tests  are  discussed  in  tuts 
oopor  On  the  Japanese  lest  cycle,  an  e*tremeiy  i0«. 

NO*  emission  level  was  attained  wiin  relatively  good 
fuel  economy.  However,  in  a limited  Combination  of 
engine  s i ;e  and  vehicle  weigr.  t.  engine  power  was 
sacrificed  somewrat  because  of  this  lean  combustion  A 
solution  to  this  problem  while  maintaining  tne  lower 
NO*  emission  level  Is  to  adopt  a r'cher  air-fuei 
ratio  and  a higher  EGR  rata,  in  this  approach,  tne 
ameunt  of  hydregen  must  be  increased  to  improve 
combustion  stability,  for  this  purpt>se . methanol 
reforming  was  Introduced  whereby  the  additional 
hydrogen  was  supplied  without  any  de t er i ora t i on  in 
energy  efficiency 


'*1  (CONI  7711 75  -.  Pf>  2 T 1-2  V22l  Problem*  in  iSr  tpfll 

r««l<m  of  rthawnl  a«  far)  far  utility  rdiirln  Randrl  \v  (Oatmln 
Brr.r  A O . Stultg»rU  Jul  l»7» 

From  Sympusiiim  ..n  akirfml  fur1  technology  W.rffdmre. 
F R Germany  (21  N«.v  |Q77» 

In  I’rocrcdmgv  t.f  Ihc  inlrmalmnal  rympnrnm  rm  jk  ..It., I |nrl 
Irchnolngy  rm-lhanttl  ami  rthanol 

Ike  use  of  ethanol  as  engine  fuel  from  plnit  courcc*  is  of 
sprt  rjl  micrrsl  I.,  petroleum  poor  s.nmtrH-s  ssiih  arh alllago Hrs  , I, 
mans  .'.millions  ami  sufficiml  plaining  spate  No  noteworthy  J.ITi 
c all  rev  ais  n>  lx-  e>  petted  in  dm  conn..-,  lion  for  the  operation  of 
fklo  type  engines  More  problematic  is  the  apfrficaii.ni  of  efh.ui.il  to 
utility  s i Ins' les  that  are  originally  operated  with  diesel  engines  I no 
appro*  lies  ,hr  vrlniKin.  that  art  dillerenl  in  prn  , ipk-  ,.ie  .lis 
s ussej  Hie  arl  .plalron  of  ihe  engine  lo  the  suhsliinic  fuel  ethanol 
m,t  Ihe  adaptation  of  substitute  fuel  lo  a diesel  engine  that  is  is 
unchanged  as  possibk  The  advantages  ami  dhads anlagrs  of  ihe 
r rr.ii  Mr  In  il  methods  must  be  weighed  will,  a special  view  lo  Ihe 
economy  of  Ihe  utility  sehuk-s 
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/•additives, • Ajrtvt.o.tf  fuels, 'Ethyl  alcohdi 

DCEMeMlLAI  l,*'-^**siJJE/  GOVERNVCNT  f’NOCUR' MtNf 

A major  ;i.urc#  of  r»««nuf  for  th#  F Odor* I Untrnnhil 
> Is  the  la«  placed  on  ethyl  alcohol  used  for  human 
, consumption.  If  ethyl  alcohol  (ethanol)  t»  used  i*  an 
automotive  fuel.  It  will  ba  necessary  fo  deter  any 
Potential  piftllc  du- age  or  attempts  at  avoiding  the 
to*ot  ton  of  potable  ethanol,  both  r,f  which  could  occur 
thrnucjh  uncontrolled  dl-.  t r I bu  1 1 on  of  bunt  leg  alcohol 
Dridurts  A Study  .i:.V"-.fj:  III  if  the  ordinary 
me  I he,  is  dinaturli.g  ethyl  alcohol  arc  sat  IMactory  to 
prevr  nt  the  recover  y of  potable  ethanol  from  any 
future  ethanol/iKiSoi I no  fuel  olends.  and  12)  If  there 
is  a reed  fo*  tho  dcvelipment  of  a more  effective 
dena  r ur ant  the  effects  that  any  government  ta*  credit 
orogr  nms  Irtesigncrt  lo  t-ncourac^  the  use  of  elconol  as 
•gasoline  e.tenoer > may  nave  on  the  possible  recovery 
of  potable  ethanol  fro-.,  ethanol/gasol  Ine  fuel  blends 
were  considered 
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House).  Task  force  on  pnysica'  resources 
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WINS:  / AGRICUl  tU->E/'  FEASIBILITY  ANALYSIS/  MARKETING/ 

synthetic  fuels 

ABA:  GRA 

ABS:  Proposals  For  usUK  f • rirent  a t ion  alcohol  from  g aim* 

as  a motor  fuel  supplement  a-e  considered  In  economic 
feasibility.  These  proposals  originate  fro-  the  desire 
of  farm  groups  to  develcp  an  aoded  market  for  of 
grains  and  coincide  with  the  Nation's  desire  to  find 
alternatives  to  petroleiai  fuels.  Results  indicate  a 
national  program  would  require  the  production  of  10 
billion  oal Ions  of  ethanol  to  wi»  witn  90  olllion 
gallons  of  gasoiln*  *.r,  produce  100  billion  gallons  Cf 
gasonol  annually 
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COftP:  Envlruna^ntal  Protection  Agency.  Ann  *ro°.  “'C"_ 

CSS  (Technology  A-.-.e-.  -rent  and  Evaluation  Brancn.) 

XUAII  oris  SAP  MC  A03/Mr  *01 
VAJS  / • AUIOVOB1 lES/  * EXMAUS 1 CASES/  *GAS0L INE /’HIGH  AlUTuOE 
VlNS:  / a*1  ft  POLLUTION/  CJLOftAOO/  EIMYI  AiCu«CL/  9E  THY  L 
ALCOHOLS 

A6S  Results  of  emissions  tests  on  ten  passenger  cars 
opera  ted  on  fuel  Blends  containing  netnanoi  and 
e?n!not  are  descrlBod.  The  purpose  of  tne  program  .as 
to  determine  tne  Immediate  exhaust  emission  and  reel 
economy  cnanges  due  to  ese  of  a Iconol/gaso. me  o.ends 
unoer  high  altitude  conditions.  Tne  venlcle* 
represented  tne  1973- 1978  model  years  and  were 
randomly  selected  Iron,  private  owners  in  tne  Denver 
area  In®  lest  proctUu'  tk  used  mm  re  the  ftdoral 
proceduie  lc«h„ust  emissions  only  l and  tM  highway 
economy  test  Fuel  economy  siS  measured  and 
recorded  using  tre  car l <-n  l.ilan.'e  Itcnci'Qv*. 


7609  (CONE  -771175  — . pp  2 11-2  1 5|  le»U  oa  unftxd.d  guw» 
line  cualuinmg  lUfi  dbunol:  NrWaki  GASOIIOI-  VhcUci,  It  A 

(Univ  of  Nct>(u.Lu.  I -"lit)  Jul  197* 

I mm  S).ii|»'-usin  «ii  uk..li>4  fuel  i.Mhiiology,  Wollybuig. 
i-  K ( iii  many  121  Nov  I **77) 

In  Croce.  ding  of  I In.  uitcf  ii-ilh  mil  .ympouuni  im  alcohol  lucl 
lixliiitiL •.•>  mclliun.il  uiJ  ethanol 

l'ii  [Xcemtur  21.  l*>74,  u 2 milhoa  mile  |1  2 million  L«il  nvJ 
Iru  piogfum  involving!  45  N.-tnuclu  owned  whit  lev  way  tkgun  to 
mlipaie  uii  unlcudcd  lucl  Pli ml  ..  uilauuilg  10  pciccnl  unliydiou. 
ciliun.>l  ItiASOllOI  i wilh  regutur  guJr  unlcu-led  giwihnr  Ckft.ni 
del  nulling  uhl  .pjutitiiy  of  fuel  added  were  i.cocdcJ  ul  each 
fueling  »l "|i  -*purb  plug.  were  . cammed  unJ  cotnpccvwoa  nieuvuu-- 
nunl.  w.-ie  made  pcikahcull)  I Ik-  engine  licuj.  were  ulwi  iruvunJ 
It.. lit  |,  ||  ,uc\.  the  Vjlut  uml  vtlvr  wul.  cMiwnnl  jihI  aikiomclcr 
nuu.m  tiK-nli  of  the  cytu  tkr  diameter  were  nude  SlunducJ  ciur. 
worn  Ii  til  were  cinklin  led  ul  llic  I KI»A  Energy  Kewrurch  t'enl.i  in 
Huilkv.ille.  OLIulmmu  lolul  dntcMoa.  from  CiASCIIIill  wire 
ultttul  15  7 gin  mile  lower  Ihuu  from  uni.  i.l.il  I hi  fiASOIIOI  uii 
ohutued  lip  1.1  5 1 pefeem  bhho  mile'.  |ki  gulhm  and  * 7 percent 
nttCi-  mile.  pci  lllu  ll.uil  ilk-  cut.  mung  unit- uded  fuel  tJAMHUll 
peifotmunee  wu.  vtiief.i. lory  mufti  ull  cuodilmes  of  wculhcr  and 
timing 
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ABS:  Tne  requirements  and  prospects  for  a nationwide 

alconul  gasoline  fuel  system  Based  on  alcohols  derived 
from  Biomass  resources  are  assessed  Tecnnol ogice I end 
econonlc  factors  of  the  production  and  use  of 
0 1 ceass - Dased  aM.-tn.rnol  and  ethanol  fuels  are  evaluated 
relative  to  achieving  5 or  10  percent  alcohol -gasc I Ine 
0 l ends  Oy  1990.  It  is  concluded  tne  maxtmtm  attainaole 
Is  a nationwide  5 percent  methanol  or  et nano  I - gaso I • ne 
system  replacing  gasoline  Oy  1990.  Relative  to 
ealstlng  gasoline  systems,  costs  of  alconoi -gasoi me 
systems  will  b*  substantial. 
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I noil  Sytnpuyium  im  aftidvd  fuel  icehnnlogy.  Wnlhhurg. 
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Ichaokigy  nwlhun.4  und  clhun  .l 

Sume  .4  th.  Utoh  wliul.  ulle. I the  |vrl.umu«ke  i4  aa 
»ft.4»4.lkMl  ml  Juul  lucl  eagHk  m whk  h uft.dk  4 ftuai.  I he  pruwi 
pul  fuel,  uie  luvruif  uUd  I he  uim  I.  In  u.  bwve  Ik  mil*""1  ww  *4 
ufti4v4  wilh  I he  ft  d pMlbk  Ihciiuul  elTuwaey  uad  imcpul  I he 
ihicf  pci44em.  irf  iht.  type  .4  engine  urc  kft-wlifkd  uad  i.medtul 
DM'jyUKS  CA|4cM«  J I Ik  dTcill'l**  » HI|CvlfcW  !*n»M»^.  LdllfHll 
yM«  raim  .«i»J  »gniiH»«  jcLtkidiiijf  41o4i»jI  m 

ihr  ^»vr  eiTitiN  hj\c  km  in\e  %i»goicJ  I he  pcvfuiMMic  o#  the 
ctifMBc  he»N  hem  4\yon*  J i*  ih«r  b.ist^  ol  ihrruul  cifu. h»k y Je^rre  «4 
use  of  ak.4*»l  ftiKT.lMoiioa  iftiancklMKI 

The  rrvMlu  ftho*  ih.K  a posohft  m tkmt-  a mm. h it  70  la  Kl 
pcrccia  *»f  Ik  i«njI  Ik  Ji  ri’q—rrui  m *4  ihs  fifMi  ffA»m  »h.»h»4  Um 
omtu  tif  the  I.mJ  infr  hMthlilitt  of  lMflh**i  *m\«  >\k ment  +*> 
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Ga»ohol  from  Grn.n—Tbe  Economic  Issue* 

Economics.  Statistics  and  Cooperative*  Service 
Washington.  0 C 19  Jan  78.  ?3p  ESCS-11.  AGERSF  ?1 
PB-780  120/7WE  Price  code  PC  AO?  Mr  A0 1 

Proposals  lor  usmq  fermentation  alcohol  from  qfSins  as  a 
motor  fuel  supplement  raise  questions  regarding  its 
economic  feasibility  These  proposals  onqmale  from  the 
desire  ol  farm  groups  to  develop  an  added  market  lor 
grains  and  coincide  with  the  Nation  s desire  to  find  alterna- 
tives to  petroleum  luels  This  study  is  a preliminary 
economic  assessment  of  introducing  a national  gasobol 
program  A national  program  would  require  the  production 
of  10  billion  gallons  of  ethanol  to  mi*  with  90  billion  gal- 
lons of  gasoline  to  produce  100  billion  jwtlons  of  gasobol 

annually  7 tAJ  V^CrV* 
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CONVERSION  OF  COAl  BASE O METHANOL  TO  ETHYLENE 
AND  A OASEOUS  FUEL  Final  Report.  1 Oct  1*76  JO  See 
1*78 

Rivlnrfl  G Anthony  1 Dec  1878  47  p irl 
IGr»nl  NSF  AER  74  201351 

IPS  301750/4  NSF/RA  780016)  A.aA  NT|< 

HC  A03/Mf  A01  CSCL  07A 

Development  of  • rAIAlytir  (woe#**  which  cwwm  mAthanol 
into  ethylene  and  a gaAAOua  lijel  mNi  lo  natural  gat  -A  'Apooad 
An  AW500  typo  ratalyAt  proved  to  be  the  beet  retetyAI  *o« 
convAOtng  mAthanol  into  AthytAn#  *0  to  SO  pAtcar.t  ol  th#  ttroOoi 
hying  ronvtiltd  into  16  to  60  percent  y«Ml  of  ethylene 
Co*l  heced  methanol  ■/*«  convened  mto  a *aaao.ia  mixture 
r.ompoAAd  of  50  pAtcent  dimethyl  otho*  33  3 porront  hydrogen 
And  16  7 pATCAOt  CA’bon  mnnoiKlA  by  pAASing  IhA  Alcohol  OVA* 
alumina  And  enc  chiomrtA  celelyAtt  A1  300  500  C ThA  main* 
root  ol  producing  ethylene  or  QAttout  fuel  A IhA  initiAl  COAl  of 
aynthAAie  gtt  producod  from  COAl  IhA  I A AuhAAquentty  uAAd  to 
produce  mAthpool  GRA 
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'18764  (PB  7*01101  (.AAnbol  tnm  frafe  thy  rrr.relc  ieeura 
I.AAl  report  IST7  IT'S  it  ronoymcA  StattAfk.v  And  C'oofttttne 
Service.  Washington.  PC  (l.'SA  l>  !•  Iao  1*7*  7>p  (FSCS  III 
NIISPCAP7  Ml  AOI 

Propocah  fiu  UAOif  frtmrttiAtinti  akohol  from  *1  Aim  aa  a 
motor  furl  uippietnem  tier  gurtikm  rrytreimy  m economic  lri« 
btlity  TW  piofnuh  ivitiiulr  from  the  drcirr  of  (Arm  ytintyn  to 
develop  an  Added  markrt  fin  pnnt  And  cotttctde  with  the  Nat  ton  • 
devtre  to  find  eltcrnitu CA  lo  petroleum  fueh  The  Wady  A a ptelimi 
naty  economic  avAcAAmenl  of  introducing  a national  JAAnSol  pro 
|iw\  A national  program  would  rrguire  the  production  of  10  tMlhna 
fillonA  of  ethanol  to  mit  with  *n  Nllmn  gellonA  of  gasoline  to 
produce  100  billion  ftllnm  of  gavnhol  annually 
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t a n_"  '"'Of'-'ium  on  alcohol  fuel  technology  Wollchut  a 
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te.  hwi"  ' ,4,hr  iMmuluuwl  AvmpoArum  on  ahofv.1  |«H 

Irchnoiogy  methanol  amt  ethanol 

, Tcc'hnnal,  enwNic,  and  logiAtic  acpectv  of  the  mlroduc tem 
«e*d.'^!  m Altetnattve  automotive  furl 

ir1’  omvetvAuo  oh.  amebic  a,r  ccd  from 
rtprf  internal  data  I he  economic  avprvrv  drccucu-vl  mm  Iu.It  pr.vlu, 
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Energy  Research  and  Development  Administration. 
Bartlesville.  Ohio  CSS : I Bart  lesvl  I le  Energy 
Research  Center . I AVAIL. NT  IS  SAP:  HC  A05/MF  A01 
/•AUTOMOBILE  FUELS/*  fuel  tes  ts/ *gasol ine/*me  thyl 
ALCOHOLS 

/ AUTOMOBILE  ENGINES/  ECONOMIC  FACTORS/  EMISSION/ 
ENERGY  POLICY/  HYDROCARBON  FUELS 
SR  A 

Comparative  emission  and  fuel  energy  economy  data  .ere 
generated  using  197S  model  vehicles  aejusted  tor 
gasol ino  fuel  and  using  gasol ln«  and  gasoline  olended 
,i tn  b and  10  percent  methanol,  tests  .ere  made  at 
temperatures  of  20.  75.  and  100  F on  a cnasels 
dynamometer  in  a climate  controlled  test  Chamber. 
Results  suggest  that  emissions  and  fuel  energy  economy 
are  generally  affected  to  tne  eaten!  that  methanol 
addition  attects  air-fuel  stoichiometry  fuel  heal 
content,  and  fuel  vapor  pressure,  vehicle  emissions 
and  fuel  economy  .ero  essentially  unchanged  during 
appro*  l mat  e ly  7.500  milts  of  road  testing  no 
or  fuel  system  cotrpont nt  failures  .ore  encountered 
during  that  testing  Road  octane  measurement  s ..<re 
made  for  tne  fuels  containing  b,  10.  and  lb  percent 
methanol  in  base  gasolines  of  84.  87.  and  91  r«*  .*  arch 
octane  quality.  Results  sho.  significantly  bettor 
Octane  Improvement  In  blending  iretnanol  .Ith  the  lo.er 
octane  fuels  as  computed  with  the  improvent nt  in 
blending  with  the  higher  octane  fuels. 
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7623  Methyl  MM  • potential  fad  fa,  iiumaMw  Pmic, 
iwk.  A (Umv  of  Calif.. nia.  Ijsrr.kitc)  pp  4 44  4 49  uf  Uip 
teshae.|ugy  hradbuuA  CuomJiik  DM  Icj)  N*»  YurL. 

Hill.  Im  1 19?7| 

Mcthmul  a attractive  at  an  alternative  It  i.  i pun  an.  iw  furl 
bccauvc  H IV  a IkiutJ  ami  iv  therefore  envy  lu  handle  and  because  M 
caa  be  made  ftnm  cual  with  Unn  Iechm4*.g>  A aumbri  uf  reman 
demnbe  opcianng  eipcnrmr  (ut  can  raniuae  oa  metfcamd  eawdinc 
Ncid,  ami  alto  neat  methanol  A.  a how,  of  10  s.  I)  *£!Z 
Bielhan.  >1  in  gavutme.  mi  modificalkiat  arc  acccwary  lu  the  ..arfewe 
lion  <*f  rusting  aui.mwifaln  although  late  mudcl  can  may  suflci 
•mm*  lem  of  perfurmaocc  Pur  uprratioo  on  purr  mnhamd.  tevnal 
module  alums  are  neceuary  carburet.**  nw  be  leyclled  u>  lower 
■he  air /fur I ratio,  and  cthauvl  heat  mud  be  recycled  lu  compensate 
for  methanol s lower  energy  content  Operation  of  vctuclcv  on  pure 
methanol  hav  vumc  potential  advanlagev  I Mel  Kan.  4 haa  a high 
octane  raring  whkh  may  permit  Uk. reaves  m engme  comprcwrua 
ranch  *ml  lughcr  cffkkrkics  2 TKcre  are  data  wluch  show  that 
e anting  engims  can  update  at  higher  rflieiemiev  on  mrlhamil  I haa 
on  gaaolinc  I Mrlhamil  a high  heal  of  vapnnratnm  mates  possrbtr 
Ihe  recycle  uf  ethaud  heal  and  should  lead  lu  lug  her  ihermudynam 
k ctlK.-k.-m.)  4 There  are  Jala  whkh  %h»w  that  emuani  uf  CO. 
NO/aub  and  unbuined  hydras  album  are  lower  when  can  arc 
operated  **n  akShan.il  than  on  gasoline 


INP  21147 1 1 r I banal  aa4  mdhoael  prWatiM 
aehemet  aa4  am  aa  laeti  Leva.  ■ I Mwueaoea  Uarv  . hfmocapolm 
I tJSA  I Cealci  lot  Siadma  of  the  PhywcaJ  tanmaaral)  I Apr 
1974  lip  (Im*  of  Minnesota.  M mac anohs 

At  clhanol  and  methanol  csald  become  anportaal  at  l*s|vkl 
fuel*,  a brief  latnum  ■ pec  sealed  of  portable  prodaclma 
as  he  aver.  ddYkalliet  ihal  may  he  cacouatercd  vat  the.  ate  aa 
lack.  anJ  cdimatca  of  pnidusboa  coalt  The  moat  ccoaomnally  at 
tractive  arlh.4  lor  melhaaol  tynlheam  at  the  peeacal  ■ ua  tyalhet 
m from  aatural  |at  or  aaphtha  Syniheua  from  coal  it  data  arced 
and  the  ddlkalnri  briefly  cited  Ethanol  coo  Id  he  tyaihevucd  fn*m 
(arm  (endues  and  could  he  economically  aiuacnx  depending  ua 
the  coal  of  Ihe  coNcclmo  aod  baaapoftauoa  of  Mr  remdae*  and  ua 
Ihe  cake  of  by  product*  uf  the  produetaoo  method  Ahbuwgh 
ethanol  euakd  he  a red  to  power  farm  equip  meat.  Ita  gear  ref  uae  aa 
a Mead  wah  garuhoc  nughi  prcaaat  aome  MTeahn  ( ISM  I 
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ABA  ERA 

ABS  E*ce»  Ii'-r.tal  werh  was  done  to  ralAle  selfcfted  pnyatcpl 
oreper  t l es  of  gasol  liia/aatha^'l  solutions,  containing 
Conlawlnant  lavfli  of  natan,  to  co*1V)5 1 1 i ona I an  1 
physical  propart  las  of  ma  blawimq  gasoline,  eater 
tolar  «inca  . octane  nua’ror . vaprr  prrssura,  and 
distillation  data  -ire  prasentrd  for  eignt  gasolines 
and  for  their  mrtnsnol  solutions  at  vetnanol  levels  up 
to  2f>  wt-pet.  TPa  water  tolerances  of  these  fuels  were 
strongly  dependent  upon  temperature.  methanol 
concent r a 1 1 on . and  gasoline  compos • 1 1 on . It  If  Shown 
that  an  estimate  can  or  made  o»  tne  water  tolerance  of 
• gasol ine/methanol  nl<tur«  when  tne  composition  of 
the  gasoline  Is  Known  in  sufficient  detail.  Portions 
of  tne  0 86  distillation  curves  o»  gasol tne/metnanol 
mixtures  can  fee  est I mated  from  a Knowledge  of  tne  base 
gasoline  distillation  curves  In  tb-  rvaron  o'  5 to  20 
pr t methanol  content,  vapor  pressures  can  be  estimated 
from  those  of  the  gasolines  The  blending  octane 
burners  resulting  lrvim  the  study  7Qrcr  *rl|  with 
previously  Put  llsn.il  virtues. 
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A revww  w fim  of  tha  mow  comaroa  ariAnAi  fiat  dr* 
prndactara  of  ethaaol  it  A wtiliitol  mA  Artw  yoniloli  M s fool 
Boater  Methanol  or  wiAtwA  - |imlt  hlradt  lyyrn  attractive 
hrcaaar  of  rk*  fewer  poUwUna  prodwc tt  formed  wnb  ao  knot  of  eo 
I'oe  power  Methaaol  raw  ho  prod  weed  lya.KeircaHy  from  aaAwral 
|ti  or  coal  al  a peace  competitive  with  (he  correal  wow  toted  petca 
of  gaanhne  tf  low  cow  anwtcaa  of  the  raw  matruah  aee  avertable 
krarfllcrtm  mfoemetrow  ra  atpilahle  to  detetmme  eatrp  rrqwat 
ateata  aad  ecowotatca  of  malhawol  prodwcUow  froaa  crop  waatea 
Fthaaof  can  he  peodweed  hrm  wawe  ceNtthrae  material*  by  fee 
area taliow  hat  wot  at  a coal  competitive  with  gaanhwt  The  energy 
rrqwrremcwu  for  Na  pewdaettow  from  crop  waatra  ha -a  wot  heeo 
evaluated  A hrhhography  of  cwttaot  hAeratwte  aa  the  pradartwta 
arrd  fwel  ran  of  mtthar.nl  awd  ebtitl  ■ appended  ( ISA  ) 
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IV.  LIQUID/SOLID  WASTES  AND  BIOMASS  . 

A.  General  

B.  Organic  Wastes/Biomass  . . . 

1.  Direct  Burning  

2.  Fuel  Production  . . . . 
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AflS:  Ccns idrrat  ion  is  given  lo  the  onioif*  o*  vli'lhf'' 

lrttuslrl.il  Plants  car*  rr*M/»  a fflurn  r.n  I ilirrif 
I Roll  mi  to  Hie  Installation  of  a cogent*  rat  too  system, 
as  oboosrd  to  a system  mI  th  process  t*oller..  .**,,1 
ru"-tna5»d  electric  pu»rr . ton*c  • ro/rrnl  l».«  ljd<* 

'C.  lev.’l  heat  recover  y,  waste  Oas  Mow  rr  IIIUC"  nil 
for  steam  generation  and  inlet  «te.r»  u ■»«  'sav  t 'lc*.ti. 
u.ita  8'**  also  giver,  jliwlng  capital  re  pit  ■ r»  ol  ••  a-  «1 
annual  operating  erst-  o»  protr-.s  urn  i.ri  **i  .u-.  steam 
furblnr  c og.“ne  r a 1 1 c-n . • long  m tr*  rr>'>  erirct  .# 
investment  'an  crec*t  and  ueprer  i at  Ion  .*  I l{.v.im  ri  on 
discounted  rate  of  relurn.  It  is  coot  luded  tnat  for 
ccgener.»t  I on  projects  Mitf*  a typical  4 nr  •*  yr  g on 
payout  petiop.  such  ta»  incentives  iMjid 
significantly  increase  the  nu*t»r  tnst  Mill  be 
I irp  I #<n#r  I erl 
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1)111:  Reogn  cost  estimates  of  solar  t her# a I /coal  er  biomass 
derived  fuels 

AUTM  A/CCRCI  AMO.  B .1  PA  A A/ 1 Solar  fnerrjv  R«  •-ear.  1 
Institute.  Golden.  Colo  I 

American  Institute  Of  Aeronaut  Irs  and  As  t • nnatit  I c * 
t nr  rest  r tat  Energy  Systems  Conference,  or  I arvVj  Hj  . 
litre  4 6.  1079.  7 p 

ASA:  C H 0 

ABS  Approvlmate  costs  of  producing  syntnetlc  m«  man#  by  a 
hybrid  process  combining  vul*r  ir*rr»*l  eneruy  M'tn 
coal  or  bicvnass  stari'nu  materiel  are  calculate** 
parametrically  Inc  solar  thermal  neat  »oun  r 
cons*drre«l  's  a central  receiver  system  as-.t»-ed  lo  be 

• orated  in  a region  of  lf*e  Southwest  «*tn  direct 
Insolation  •*»  6 9 lo  7 3 AtPi/sq  m day.  Cost  reve* 
Considered  for  plant  startup  In  ?noO  are  iivil. 

SI. 76-3  }C./«6lu.  OIoms-.ss  Ifrnm  residues  ami  f*e-h 
biomass  procUced  Dy  energy  plantut  lonsl  S?  4,KHtu 
Solar  beat  costs  over  a rang#  o»  S3  IO  A*Ctu  are 
considered  It  is  coim  Idled  tnat  sola*  thermal  hybrid 
fuels  could  be  cost  ccdwt  • t • *»  »itn  MyiAAn*  pr-Mui  ed 

♦ roe  coal  or  ploMlt  al'*na  i*  in*  future  Cost  of  Coal 
and  plieeci  is  near  the  hlgn  end  of  the  project  > ms  oe 
If  t ne  cost  of  solar  thermal  heat  can  be  reduced  belom 
Current  est 'mates 


HOT  FUG  FCF  ENERGY.  Julie  Ann  Miller. 

Science  News,  vol  116,  no  l8,  November  3,  19T9- 
p.  31T. 

Racterla  Tram  hot  snrinps  are  promising for  alcohol 
production. 


REFUSE  RESEARCH  PROVES  ELECT  RIFYING.  James 
Hazelwood. 

Industrial  Research/Development,  October,  1979. 
p.  47-49. 
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Ulll:  An*  lysis  Of  the  Photosynthesis  Energy  factory  ••  an 
Intvgratca  bloconverslon  tySle* 

AUTH:  A/FRASER.  M.  0.;  B/HEnRV.  J.  F.;  C/BORGHt . 1.  C.; 
O/BABBEBA.  N.  J.  BAA  0/« Intertecnnology/Soler 
Corp  . Mjrreoton,  Va.l 

In:  Intersociety  Energy  Conversion  Engineering 
Conference . I4tn.  Boston.  MSB-.  Au»j«t  *-10.  1B/B. 
Proceed i nos  volume  I 1A7B  »i73*  23'4«»  Masntno.~. 

DC  7 American  Chemical  Society.  IB79.  p.  379-2*4. 

ABA . ( AutnorT-”- ““  _ 

ASS  A Protosynmesis  Energy  Factory  |PEF|  h,  an  Integrated 
oioconverslun  system  consisting  o'  4 dry-laul  Inargy 
Plantation,  a wood  fired  pow#r  plant,  and  a wetland* 
biological  war.towater  treatment  system,  sort*  a»  an 
a • cat  pond  Products  ot  a PEf  are  electricity  fro*  t*»a 
peer  plant,  syntnctlc  natural  gas  'rum  digest  ton  Ot 
the  -et  lands  b. carets.  and  reclaimed  wastewater . in. 
possiole  advantages  are  tr-et  effluent*  and  by  prwi-cie 
iroe  one  system  part  can  be  boneMclelty  used  by  older 
parts,  leading  to  increased  energy  conversion  and 
resource  recovery  et  lo-er  costs  In  tne  Initial  study 
a general  technoeconomtc  model  .as  used  to  inve.tlg.rt* 
possiole  interactions  between  tne  various  s*M>sy''ien* . 

In  a second  project  tne  PEF  rmoel  nas  been  c-.p.-vied 
and  general  l»eo  oy  anulyimg  possible  mi, del 
irrprov,  nt-nl  In  tlte  arcus  o»  materials  I c Mnupor  tat  ion. 
water  and  nutrient  balances,  oths.  types  ol  -cl lands 
Dio'oglcal  systems,  and  Irprovemsnts  in  wood  tired 
C'-moust  ion  systems,  oirect  application  o»  Municipal 
wastewater  to  a dry  land  Energy  Plantation  res  been 
analysed,  also  Potential  Bites  lor  PEF  syt te*s  will 
be  evaluated  witn  me  mproved  tecnnoeconoMic  mooet. 

CN-150,696  ^H&j&ST****  tAM  if;! 

SPEAKING  OF  SCIENCE.  (Evening  lectures). 

Royal  Institution  of  Gt.  Brit.,  1977-78 
Proceedings,  v.5l. 

Lectures  - Science 

Lectures  - Roytl  Institution  of  Great  Brlteln 

Die  Plait!  ( l.luiupjii  i he  kmewible  Source  of  Food.  Chenucab  and 

Fuel  llXUllat I 
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Plantation  as  an  alternate  tvirct  of  fuels 
AUTH:  A/S2EG0.  G C. ; B f BAbl B . m 0 ; C/HENI.V  J.-F. 

Pa A . C/( Intertecnnoiogy/Solar  Corp..  earrenton.  va.l 
In:  International  Solar  Forum.  2nd.  Hamburg,  mi( 
Germany.  July  12-14.  IB'/B.  BwportS  reive,  3. 

IA7S  J8S76  16-441  Municn.  Oeutscne  Case  1 1 senaf  t ru cr 
Sonnenenergie.  1978.  p.  1-tS.  __ 

■AjS:  /'BIOMASS  E*<  RGT  PBOOUC » ION/ * PlANT S t *01 ANy )/• SOl AB 
EMfBCy/'STMHEIIC  FUEIS 

MINS: ' / CLEAN  mlKOr/  COSt  t S M MA ICS/  IwlflG*  TfCMNOHX. </ 
w MANAGER  Nt/  'SEES  IPIANIS) 

ASA:  (Autror| 

AeS.  An  Erergy  Plantation  is  e m.an*  tor  p<u<tu.  i,t<J  fuel*  Oy 
collecting  one  storing  solar  r*dlat  Ion  in  y.ia.itv  g.  ,wn 
Purposely  for  tneir  fuel  value.  Approprialt  s«l,action 
ol  plant  SP‘X  ies  and  plantation  cultural  Practices  is 
me  say  to  proouring  fuels  oy  mis  mean*  at  attractive 
Cost.  This  Pap.  r discusses  now  inw  Energy  P lant.it  lun 
is  designed  *r.o  operated  tor  anteue  productivity  ot 
plant  material.  Also  included  in  tne  discussion  jr, 
tn#  equipment  requirements  and  in*  estimated  costs  lor 
plantation  operation.  Ira  cost  of  tn*  fuel  proofed  IS 
estimated  to  be  between  1 1 00  and  SI. SO  pee  million 
Btu. 
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PACES  UNClASSl F IE 0 DOCUMENT 

UTTL:  Energy  from  biomass  An  overview  of  env lr oriental 
aspects 

AUTH:  A/BOOP.  ft  0 

COBP.  Oes  flioge  Nut  tonal  lab..  Tenn.  CSS.  I Env  | roneent  a I 
Sciences  Olv. | AVAIL  Mt|S  SAP:  HC  A02/UI  AUI 
Presented  at  Tecnnol.  fur  Energy  Conserv.. 

Albuquerque,  n Me,..  23  Jen  197* 

MAJS:  /*BIBIIOCBAPh|LS/'61UA:ASS  INIBCT  PBOOUCTION/'EnCSCV 
P0l  I CT/  '|NV  . SOMME  Ml  A l SURVEYS 

MINS:  / AGRICULTURE/  ASSESSMENTS/  ENERGY  SOuftCES/  fOfrCSIS.' 
MARINE  RESOURCES/  HASTE  UTILIZATION 

ABA:  ERA 

ABS.  Recent  literature  regarding  energy  from  Olomass  is 
reviewed  tn  orqer  to  delineate  environmental  ls-.w*s 
and  suggest  research  needed  for  assess*  rt  of  mis 
enc’-gy  c-pti.w.  Potential  soorces  of  biomass  for 
conversion  to  energy  mcluoe  agricultural  ana  forestry 
resioucs.  Municipal  ana  Industrial  wsstss.  oioews 
plantations,  and  fresnwatsr  and  marine  grown  plant 
material.  In*  impacts  of  using  wastes  ana  of  growing 
biomass  for  fuel  ere  summarised. 
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ABA  SR A 

ABS:  * preliminary  evaluation  of  Dlor.iSi  D<ock»Ct1on  P'S 

conversion  techno  log  I . and  tneir  associated 
environmental  consrquOM »s  is  presented  five 
Ca  t nq.#r  t as  of  Biomi  .4  production  »">r  considered  in 
detol  I Tnermochrmic.il  .>nd  Olncf.rm . ca  I tecnnology  wera 
considered  foe  cgev.i-rs.ie  process*;,  Bog • ona I i f ed 
scenarios  wore  pi  nwrcl  using  u*«crci*i  scale  plants 
Droicsslng  aopr  opr  I a t ••  i cgion.il  Wni  teedstocB  **ost 
oroersses  usr  hrte''oqrn"Ous  v»i  l d waste  »s  a feed 
sIocm  which  are  Del  levnd  to  p.r.e  nue  severe  control 
requirements  for  emissions  and  effluents  tnan  otner 
BI(M4S  feedstoems  The  env I roni»ent ai  and 
socle  economic  effects  of  locating  large  conversion 
Dlants  in  rural  environment*  need  to  t>e  studied. 
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AUTM:  A/3ELBr.  L.  H.  PAA  A/I  01*  I #r>o*ra . University.  Wurman. 
Ob  I a ) 

In  Alternative  energy  -.ources;  Proceed* ny*  of  tne 
Miami  International  Conference  Miami  tt.a*h.  fla  . 
Uecemcrr  S 7.  1977.  Vol<me  10  1*79  341SH  1 :*  fljl 

Kashi ng t on . 0 C..  Hemisphere  Publishing  Cut p . ’9/8. 
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WINS:  / EtHtt  ALCOhOl/  ME  IMAGE/  MTMvi  ALCOHhl  S 
ABA:  P T M 

ABS:  In  response  to  tne  current  'r«i'.  ••■•s’,  the  author 

proposes  that  a move  *•*••  f.'f  . lot*  ns'  e 

economy  to  * labo-  ■ ini  » t.*  i ve  in  t.e  *.  .,*•  l«.«.v*  •••.tun 

to  more  lanor  • intensive  agriculture  su'd  li*.i-'.»-.e  tne 
ratio  of  output  energy  to  Input  energy  and  le.t.i  to  a 
greater  numer  of  Juos . Use  of  I>1om»,  t«»*  tun  I 
production  Such  as  metn ana.  methanol . and  rlhauol 
mould  further  increase  agricultural  p>  oducnon  and 
demand  for  labor 
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TISP  Progress  Report.  1976  • Jun.  »978 
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*BA  SB* 

*BS  this  blbl  lugfaphy  cont..iti*  37  abstracts  n* 

federally-funded  i-r*.#vih  reports  on  the  design, 
oerformance  and  u*n  n*  solar  por.dv.  Topic  areas  cover 
the  u«e  of  solar  por.dv  in  Industrial  process  neat 
production,  roo*  D mds  for  passive  solar  Ouildings. 
and  solar  pmd  use  in  the  proc«»etion  of  otomass  tor 
r err. able  fuels 
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UTTL:  fuels  from  bioe.isS  pr.vjram  Prog-na  staamary 

CORP:  Department  o»  Energy,  aashlnqtott  C C.  CSS  lOly. 

3f  Solar  Energy  | AVAIL  NfIS  GAP;  HC  406/«f  AOt 
BA JS  / * 8 IOWASS/ * * U1  • S 

BINS  / BieLlOGOAfMICS/  COMPACTORS/  INDtACS  t UXlAtf  N f AT  |0n | 
ABA.  DOC 

ABS  An  Overview  of  the  onq>>  r.g  r.»*artr».  otvi-  lopmen  t and 
demonstration  efforts  t.f  the  pr  - m>  j Oct  t 1976  - 
Sept  30.  tn77  *s  mrst  nted  A Co*  • > I I snmrm s mere 
h I qn lighted  and  plans  for  continue  > activities  ere 
Included  I nr  foll.iming  sect  ten  ncadirgs  are 
discussed  the  fuel  tnm  bhmns  prrgram. 
organ l rat  Iona • and  functional  responsibilities: 

Drog  am  funding,  fiscal  year  1977  sumrary  tables: 
current  projects.  pio*»..rtio"  and  collection  o*  OioMts 
and  conversion  of  biomass,  bio* lography ; indea  c* 
contractors;  and.  append! i-unsoi 1C* tad  proposal 
raqulr>mantS. 
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UTTl:  Conference  i<i  Environmental  Aspects  cf 
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Conference  i*ponsorcd  by  the  American  Nut  leaf  society 
«*  la  Grange  Pars.  III..  African  Nuclear  Society.  1978. 

628  p (for  individual  Items  see  A79SOU77  to 

8AJS:  /’ciEAN°ENERGV/-COtUERtNCES/-ENERG/  TECHNOLOGY/* 

ENVIRONMENT  EFEECTS/'EOSSIL  EUtlS  , 

uINc.  / BIOMASS  ENERGY  PftOOUCnON/  COAl  CAST  FICAI  ION,  tN£RG 
STORAGE /GEOTHERMAL  M SOURCES/  liYl/RGE  LEC I Rl  C PO-t  R 
lIutoNS/  SHALE  OIL/  SOIAR  ENERGY/  sASTE  III  I LlZAI ION 

ABS-  The  conference  presents  papers  on  such  topics  as  solar 
Inergy  coal  conversion,  biomass  and  waste  conversion, 
oil  shale.  mol.ccl  solar  energy  energy  *lora** 
hydroelectric,  and  geothermal  energy  A review  ot  tne 
environmental  effects  and  benefits  c»  s°'*r 
technologies  and  siting  const derat » ens  for  solar 
the- mol  electric  generating  plants  are  O'**"- 
Env liwnnental  investigations  of  in  situ  coal 
cl..-  i f i cat  Ion  experiments  and  env  1 1 onmenta  I aspects 
of  H.e  POE’S  underground  coai  conversion  program  are 
discussed  Envlro.veei.tal  aspects  of  -oed  fuel  are 
outlined  along  with  social,  econom.c.  and 
1 mo  I I cat  Ions  of  oloenergy  and  primary  impacts  of 
gr uu ' ng  aouat I c plants  for  energy  Empnas.a  U P. aced 
^ geyser  geothermal  operations  and  other  geothermal 
ene?ly  Resources  and  tr.Ctr  envl ront.H  nta  atp.cts. 
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ENf  AGt  f ROM  URBAN  WASTES  REPORT  ON  A FOCUS 

GROUP  DISCUSSION 

W l Nicholson  10  Nov  197*  4J  p 

(Connect  EV  7S-C-01  83991 

(DOE/TIC  100221  AveH  NTIS  MC  A03/MT  A01 

A quaMetive  etsesemeni  of  the  opinion  concerning  the 
commeiciahietion  potential  ol  urban  waste  lechnotogws  a 
piesenied  Beineis  to  the  commeicieluetion  of  the  u<ben  waste 
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conversion.  coal  conversion,  geothermal  energy, 
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POIJDTANTS  FROM  WAGTE- TO- ENERGY  CONVERSION 
SYSTEMS,  by  Harry  Freeman 

Environmental  Science  & Technology,  vol.  12,  no.  12, 
November  1978,  p.  1252-1256 


CHEMICALS  FROM  WOOD  WASTE 
A.E.  Hokanson  and  R.  Katzen 
CEP 

Vol.  74,  no.  I,  January  1978. 
p.  67-71. 

Wa.le  »<»>d  or  forest  residue  represent,  a potential  feed- 
*lot k for  the  production  of  methanol,  ethanol,  furfural,  and 
phenolic.  Investment  requirement,  and  operating  costs 
have  been  developed  for  commercial  sue  installations  rm 
ploying  known  engineering  technology  to  produce  methanol 
and  ethanol  using  waste  wood  as  a feedstock  This  article 
compares  these  costs  with  plants  producing  the  same 
chemical*  Irom  conventional  raw  materials. 


MARKETING  BIOMASS,  by  William  Black 

Che*tech,  vol.  8,  no.  10,  October  1978,  p.  606-608 

The  credit  side  of  the  ledger  spells  biomass  On  ihc 
debit-side  wc  read  fuel  So  what  we  need  arc  means  to  gel 
Ihc  biomass  from  production  to  conversion  plants  In  this 
paper  I will  identify  the  alternatives  of  business  organiza- 
tions and  marketing  arrangements  that  might  be  devel- 
oped lo  accomplish  such  a transfer 


As  more  cities  turn  to  these  systems  to  supplement  their 
energy  supplies  and  reduce  their  solid  waste  management  costs . 
the  associated  p*)lential  pollution  problems  need  to  be  assessed 
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June  1976.  152p. 
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UAJS:  /‘BIOMASS  ENERGY  PROOUC TION/*CONI ERENCES/ * t NE RG Y 
TECHNOLOGY/ -NA1UPAL  GA'./ • NliCI  EAR  FlECTRlC  POWER 
GENERATION/  SOLAR  EMr*»OY  CONVERSION 
WINS  / COAL  UTILIZATION/  COSt  E E EEC  I I VE'-ESS/  OEsULFuR I Z 1 NG/ 
DOMESTIC  ENERGY/  ENERGY  SOURCES/  SOIAR  COOLING/  SOLAR 
HEATING/  SOLAR  MOUSES/  WASTE  ENERGY  UTILIZATION 
AOA:  J.M  0. 

A'S:  Solar  heating  and  cooling,  natural  oas  and  petroleum 

technology,  nuclear  power  dev*l  opmor.t . and  tne 
conversion  o»  biomass  and  municipal  solid  waste  to 
energy  are  discussed  Topic'.  c»  to-  papei  s include  tne 
sola'  energy  lescM'r.R  st  onsorrd  Pv  ERDA . economic  and 
environmental  constraints  cn  u-aI  i>«  truing  power 
Olants.  magnetic  fusion  power  plant  schemes.  Guilders' 
and  developers'  reactions  to  the  solar  energy 
industry,  solar  heating  and/or  cooling  for  residences, 
schools  and  offices,  flue  gas  desulfurization  to  limit 
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VAJS  /'ENERGY  TECHNOLOGY/ 'M'  -ULAR  INT  f C.S  AT  C D U T I L I T Y SYSTEM 
/ • POL  LOT  I Oh  CON  T POL  /'WASTE  ENERGY  UMLIZATION 
WINS:  / AIR  POLLUTION/  OOUESMC  ENERGY/  fuCl  CONSUMPTION/ 
HEAT  TRANSTER/  OPTIMI2AIION/  PIPELINES/  S Tt AM  F LOW/ 
URBAN  RESEARCH 
ABA:  G.P. 

ABS:  The  urban  refuse  Incineration  plant  of  Zurich  in 

Switzerland  was  connect'd  with  an  oiistlrg 
long • dl stance  heat  supply  nolworK  uy  means  of  a 
steam  carrying  ptp.-ltne  This  proc<r-ure  made  It 
oos’-lbte  to  reduce  hy  one  naif  tlic  fuel  oil 
cononnpt  Ion  for  t nr  nr.it  tng  power  station  connected 
with  the  network  The  environmental  air  pollution 
effects  produced  bv  the  heating  power  station  were, 
therefore,  corresponding!  y re»s»ccd  Trier*  were, 
however,  a number  of  opera t 1 ona 1 difficulties  A 
description  Is  given  of  approaches  wh’cn  maoe  it 
oo-.siMe  to  overcome  these  difficulties  with  tne  aid 
of  appropriate  control  measures. 
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S02  emiss  o.s  from  coal  burning  power-  plants  ann  the 
product  Ion  of  methane  from  cattle  feerllot  r 
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Environmental  Research  Laboratory  Cincinnati.  Oniol 
In  Clean  fuels  from  t. KAkass  and  wastes:  Prcicoc-<1t ngs 
Of  tne  Second  Symptsiif  Criando.  Fla  . January  25-28. 
1977  1 A7b- II 120  Ol -44|  Chicago.  III..  Institute  of 

Gas  Technology.  1977.  p 465-402. 

MAoS:  / BIOMASS  E Nt ROT  PR00UC II ON/ • ENV l R0NMENT  POLLUllON/* 
SOI  I 0 WASTES/'wASTF  UIIU7ATI0N 
MINS:  / AIR  POLLUllON/  CCAL  U 1 1 L 1 1 A T 1011/  ENERGY  IECMNClOGV/ 
MATER  POLLUllON 
ASA:  lAutnorl 

AbS : Inis  paper  presents  a Prlef  summary  of  the  supply  and 

demand  cut  looR  for  solid  waste  and  oicn-ass- der  • vc-d 
fuels  through  the  year  2020.  The  majority  ot  the  paper 
is  devoted  to  discussing  the  potential  air.  sol'd,  and 
I (Quid  emissions  of  env tronmental  consequence  from 
selected  systems  that  a-  e currently  cummer c la  I I y 
available  or  in  tne  final  development  stages  for  the 
production  of  usefi I energy  from  solid  waste. 
Collectively,  tries*  systems  ar*  capable  ol  producing 
steam,  electricity,  oil.  and  gas  from  solid  waste  cr 
biomass.  EPA's  program  'n  the  ‘ Mast e - as* f be  1 * 
tecnnolc-gy  development  and  environment  assessment  area 
IS  also  als.ussed. 
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1977  779014  — Solid  Fuel*  From  Biomass:  Some  Fnvi- 

| ronmenUl  and  leonomk  Consideration*,  I.  F. 

Henry,  C.  W.  Vail,  InterTechnology 90 

779015 The  Prospect*  lor  Fuel*  from  Biomas*, 

E.  S.  Lipinsky.  Battelle  Columbus  Lab.,  Colum- 
bus,   ^ 


ENERGY  ANO  RESOURCE  RECOVERY  FROM  INDUSTRIAL  ANO 
MUNICIPAL  SOLDO  WASTES. 

G.F.  Kroneberger,  Ed. 

AIChE  Symposium  Ser.,  v.73,  no. 162,  1977. 

Sections  with  articles  on  Municipal  wastes.  Prepara- 
tion types.  Pyrolysis  types.  Power  production. 
Industrial  m stes,  and  reed  lot  wastes* 

CORROSION  AND  DEPOSITS  FROM  COMBUSTION  OF 
SOLID  WASTE 

H.  K.  Krause,  D.  A.  Vaughan  and  W.  K.  Boyd 
J.  Of  Engineering  Power 
Vol.  99  no.  3 July  1977 
p.  449-459 

J Ar  utilisation  of  mum,  .pal  refu  or  at  a utpple mentor,  furl  it  a nai  fired  p.m.r  gemerat 
Itig  plant  ha,  brrn  mvetltgalrd  Thr  pr  .par  atom  of  thr  ,. did  uatl.  t .mudxd .hr.-dding, 
ferrous  metal  reparation  U,.u  dmtmfuatum  Pr.d, „ tnterted  m the  ujp.  rh.ater  ,e. 
turn  u f the  Uoher  f, red  haler  aere  u.'d  lo  colled  depout > and  to  meaujre  the  extent  of 
curr.xu.tn  Tu-  corrou.m  rate,  found  for  refute  cxal  mulur. . xxmtaining  up  to  I J might 
percent  refute  approbated  thoxe  /.Hindu, Ih  the,, ml.  and  mere  uh.n.1  an  .*d.r  .f  mag 
nxlude  leu  IK  in  th.ue  f.Hjnd  uxth  refuur  alunc  The  flue  go.  temperature,  u cr.  f.mnd  to 
h.  important  factor t in  corruuun  Sulfur  oxide  emiuiun • of  the  high  .ul/ur  cm l aere  re 

I du,  td  t"‘*  6>  u xth  the  refuur  and  fc»  the  actum  of  the  alhutm.  xomp.rn.  nl,  of  the 

refute 


STACK  EMISSION  FROM  REFUSE-DERI VEO  FUEL  ADMIX  TO 
BOILER  COAL. 

J.W.  Jackson  and  J.O.  Ledbetter. 

J.  Environ.  Sci.  Health,  v.12,  no. 9,  1977,  p.465-73. 

Emissions  tests  were  run  on  a boiler  fueled  with  coal 
and  admixtures  of  fuel  pellets  prepared  from  solid  wastes.  The 
tests  showed  that  use  of  the  admixtures  significantly  lowered 
the  sulfur  dioxide  and  hydrocarbons  In  the  stack  gas  while 
raising  the  lead  emissions  manyfold. 
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Metcoroioql  !a  1 Gldro’ogi*a.  <lune  t976.  p N3-91.  In 
Puss ' an . 

MAJS:  / • AGRICULTURE/ 'CROP  I DENI IEICATI ON /‘SATELLITE- BORNE 
PHOTOGRAPHY/* VEGEtAT IOK  GROsTH 

MINS:  / BIOA1ASS  ENERGY  PRODUCTION/  DESERTS/  GRASSLANDS/ 
SPECTRAL  SICMATURES 

ABA:  S N 

ABS:  The  influence  of  various  factors  on  the  socctral 

luminance  factor  ISLE  I of  landscape  and  veqetdtlon 
cojectr.  arid  on  tne  color  of  tnelr  pnotoornphlc  lm.-.ge 
IS  examined.  The  Influence  of  the  anisotropy  of 
reflected  light  on  the  lone  of  Images  Is  studied. 
Particular  attention  is  given  to  the  effect  of  the 
atmosphere  on  the  measurements  of  the  soil's  Slf.  It 
it  snown  that  the  Influence  of  such  factors  can 
complicate  significantly  the  dete-»l nat ion  of 
characteristic*  of  vegetation  objects  from  aircraft 
and  satellites.  The  use  of  reflection  spectra  for 
identifying  vegetation  types  Is  discussed 
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UTTL:  Photosynthesis  as  a re scarce  for  energy  ano  materials 
AUTH:  A/CAIVIN.  M.  PAA:  A/ 1 Ca 1 I f om I a . University. 
Berkeley.  Cal  1 f . I 

American  Scientist,  vol . 64,  Miy-June  1976.  p. 

370-378.  EROA - supoor ted  research. 

7AJS:  /‘ENERGY  SOURCES/ * PHOTOCHEMICAL  REACTIONS/* 
PMOTOSYNTHESIS/'PLANIS  (BOTANVI 
MINS:  / BIOMASS  ENERGY  PRODUCTION/  ENERGY  CONVERSION/ 
INSOLATION/  MEMBRANE  STRUCTURES/  SOLAR  ENERGY 
ABA:  S.N. 

ABS:  Possible  way*  of  using  the  natural  photosyntnet lc 

mechanisms  in  some  plants  to  construct  large-scai* 
synthetic  systems  serving  as  rcnewaoie  sources  ot 
materials  Tplastlcr..  floersl  and  fuel  are  examined. 

The  processes  of  photnsynthet lc  quantum  collection  In 
green  plants  are  discussed  with  special  attention  to 
the  photosynthetic  potrntlat  of  suen  plants  as 
sugarcane,  kelp,  and  tne  rubber  tree.  Tne 
oosslbt  titles  of  controlling  natural  processes  in 
these  plants  and  Improving  tnelr  energetic  efficiency 
are  analyzed.  Tne  photochemical  quantum  conversion  In 
synthetic  systems  Is  then  considered  as  a promising 
mechanism  for  direct  fuel  production  (m3.  tH4.  etc). 
Recent  studies  concerning  catalysts  tor  tnese 
orocesses  are  reviewed.  Particular  attention  is  given 
to  the  problem  of  Creating  pnotochemlcal 
cel  I -membrane,  in  mhten  hydrogen  might  bo  evolved  on 
one  side  of  the  memo rane  and  o«ygan  on  tn#  otnar.  a 
conceptual  design  of  such  a memo ran*  analogous  to  tna 
natural  chtoropiast  s>emoranaa  ta  proooaed. 


79*10633  issue  I PAC-E  43  CATEGORY  44  7 76/dO/OO 
V73  PAGES  UNCUSSIFUO  OOCUMENT 

Confi-rent#  on  Capturing  the*  Sun  Through  B loconver s ion . 
Washington.  DC..  March  10-12.  1976.  Proceedings 
SAP:  SIS 

Conference  sponsored  C y ERDA.  EPA.  US.  Do|..i  inn.nl  of 
Agriculture.  fEA.  Council  on  Environmental  Duality. 

NSF  . U.S.  Depart  went  of  Commerce.  OQD . Dl  . U.S. 

Denar t«.ml  uf  State,  cl  al.  Washington.  D C.. 
Bio-Energy  Council.  I97G.  872  p 

/ * 61  Gf.'ASS  ENERGY  PAOOtC  I10N/  *C0NF  E RtKCES/  • ENERGY 
lECHhOLOCV/’SOLAR  ENERGY  CONVERSION 

/ chemical  fuels/  dicesiing/  economic  factors/ 

ENVIRONMENT  EFFECTS/  I Al-M  CROPS/  FERTILIZERS/  GASEOUS 
FUELS/  INDUSTRIAL  WASTES/  INTERNATIONAL  COOPERATION/ 
ORGANIC  WASTES  (FUEL  CONVERSION)/  SOCIAL  FACTORS/ 
TECHNOLOGY  ASSESSMENT/  mASTE  DISPOSAL 
M.l. 

Several  subjects  relevant  to  solar  energy 
byconversion  are  discussed  General  surveys  of  the 
gas  deficit,  the  ecolog.  of  bioconversion . and 
congressional  perspective  are  presented.  Bliauiss 
sources  are  considered  with  attention  to  urban  and 
Industry  waste*,  agricultural  and  forestry  sastes. 
land  and  fresh  water  energy  farming,  and  ocean 
farming  B ' occnvers Ion  processes  and  products  aro 
cammed  m terms  of  gaseous  fuels,  liquid  fuels, 
solid  fuels,  related  products,  and  long-range 
concepts.  Overall  Impacts  are  analyzed  from  the 
viewpoint  of  technology  assessment,  eccnomic/social 
Impacts,  environmental  Impacts,  and  Intarnat tonal 
aspects . 
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UTYL:V£P»‘s  program  tn  env  1 1 outwent  a I research  in 
wastes- as -fuel 

AUTH:  A,  HUFFMAN.  G.  L.  PAA  : A/(U.S  Env  I rcnetnu  | 

Protection  Agency.  Industrial  Environmental  Research 
laboratory.  Cincinnati.  Ohiol 

In:  Clean  fuels  from  biomass,  sewage,  urban  refuse, 
agricultural  wastes.  Proceedings  of  the  Symfiosium. 
Orlando.  Fla..  January  27-30.  1976.  I *77  I7GS2  I7-44| 
Chicago.  Institute  of  Gas  Technology.  1976.  p 
397-412. 

MAJS:  /'ENERGY  POLICY/'ENV | RONMENT  PROTEC T I ON/ 'Sot  10  HASTES 
'/'HASTE  UTILIZATION 

MINS:  / BIOMASS  ENERGY  PRODUCTION/  ENERGY  REQU I R( ME NTS/ 

ENVIRONMENT  POLLUTION/  MATERIALS  RECOVERY/  RESEARCH 
AND  DEVELOPMENT 

ASA:  Ml- 

IBS:  The  EPA  research  p*  eg* .««  concerning  wastes  as  fuel  Is 

discussed  The  four  mid  components  of  tna  program 
Involve:  |l|  technical,  economic,  and  environmental 
itsrssotnls.  121  w.sic  ro-firlng  w<lh  coal.  oil.  or 
Industrial  waste.  |3|  waste  cr,-rc«.>ust  ion  witn  s>  *age 
Sludge-,  and  (4|  pyrolysis  «iiO  li1oc>  nvtrsion  processes. 
It  is  estimated  trvu  the  670  ml  II  to*,  tons  of  dry 
combustible  solid  waste  discarded  <*ach  year  by 
•unic i pa  I 1 1 les . agriculture,  and  In.tostry  represent  an 
energy  loss  of  about  13  per  cent  of  the  U.S.  energy 
requirement.  Due  to  tne  geographical  dispersion  of 
suen  of  this  waste,  it  is  thought  that  pernaps  only 
1 .5  to  3.0  per  cent  of  the  total  energy  requirement  (1 
to  2 quads,  le..  1 tn  2 quadrillion  Btu/yr)  Is 
potentially  recove.  *0le.  although  this  percentage 
sight  Increase  If  fuel  prices  Increase  substantially. 
Research  projects  are  described. 
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/ Confeier.ee  sponsored  l>y  the  li.t  emit  l one  I solar  Energy 

Society  and  Solar  Energy  Society  of  Canada  Caoe 
Canaveral.  Ha..  International  Solar  Energy  Society. 


nt. 141  Ml  1975 

SOLAR  ENERGY  FOR  EARTH.  Harrison  J.  Killian, 

Gordon  L.  Du99er.  and  Jerry  Sray.  adl. 

(Sponsored  by  tb,  AIM  « » « 


American  Inst,  of  Aeronautics  and 
Astronautics.  New  York 


1976.  Vol.  1.  407  p.;  vol  . 3.  404  p ; vol.  .1.  417  p.: 
vo I 4.  436  d : vol . 5.  561  p ; vol . 6.  360  p : vol . 
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MAjS:  / ’CONFlRlNCtS/ -CNERGi  POIICY/'ENF  WGY  f FlHNfll  OOF/"  SOlAR 
ENERGY/ • m.»*IO|0GY  ASM  SUENt 

MINS:  / BIOMASS  ENERGY  PROUUl  » I Off/  COS?  E»  f ECT  I V|  Nt V 
DOMESTIC  ENERGY/  MIAI  PUMPS/  HE  A I SIORA'.t/ 

PHOTOVOLTAIC  CONVERSION/  SOlAR  COOLING/  SOl  AH  ENERGY 
CONVERSION/  SOLAR  HCA1ING/  SOlAR  HOUSES 

ABA  B J 

ABS:  Attention  is  qiven  to  He  roles  of  Internet  ic«.al  and 

intergovernmental  f jew  iei  anti  EROA  In  dev.-  ..pliuy 
Solar  energy  techno  Ion  * < and  policies.  S*»l.ir  onorgy 
technology  *s  tllsciss^rl  with  Cons  inn,  n on  of  l.icuMng 
nod  flat  p I .it  r collectors.  hent  Irq  and  cooling 
methods,  heat  pumps,  passive  Systems,  retrofit 
system...  r.  Ir\j  I « t Ion  s'liiMfr,  design  m.'lh*Kl;..  Ir.w. 
inter  mod  late,  and  hlqi.  te  pratu-c  ttivr-m.il  nn.-i.jy 
systems.  and  ocean  thermal  energy  Pi.olnv  >1  i.ilr 
conversion.  solar  energy  materials.  bloconvnr s lo»t . 

Mmd  po.rr,  aat- 1 cul  t u' a I and  Indostrial  pr  or  <•«-.% 
app  l leal  Ions,  solar  storage.  chemical  stof'auo.  »nU 
solar  healing  of  bulldrogs  are  also  evamincd.  the 
socio-economic,  Cultural.  and  commercial  Implications 
of  solar  energy  are  d'Stussed 
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1974  CunhusUnn  fundamentals  for  waste 

Incineration  / sponmirfd  by  the  ASME 
Knsrn rr h Committee  on  Industrial  and 
Municipal  eastern.  New  fork  ! American 
Society  of  Mechanical  Fnrtl  neers  . C I 974  . 
K I , 213  p*  S graphs  ; 29  cm . 

Includes  hi h l I n gri ph I es  and  Inde*. 
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etc.  2.  Vibration.  3.  Reliability  engi- 
neering. U.  Shock  mechanics.  5.  Elec- 
tronics. I.  Title. 
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WASTE  UTII.IZATION  FOB  PBOPULSiON  ON  MANNED  SPACI! 

MISSIONS. 

C.  David  Good,  Junes  E.  Mart,  and  La  hart  W Schmidt  fRucket 
Rrsrarik  Corp.,  Seattle.  Wash.  I. 

5o>  i*t|  of  Aututiwtivf  Ui|»s»*r>,  Aermisdu  and  Sheet  Luieetrieg 
and  Manufacturing  Meeting.  Los  An  teles.  Caltl.,  Oct.  7-U,  l%S. 
Paper  00717.  Hp. 

Members.  |U.  7S.  nunnirnibers,  $1.00. 

Description  »J  the  Integrated  Waste  Management 'Rocket 
I'ropuUnm  System.  This  concept  has  demonstrated  (bat  human 
waste  products  can  form  a useful  propellant  ingredient,  and  provides 
an  affective  means  of  removing  and  sterilising  spacecraft  waste. 

The  propellant  investigated  is  formed  primarily  from  raw  feces,  a 
metal  powder,  and  a water-soluble  osidiaer.  The  system  provides 
a more  sanitary  spacecraft  environmerd.  since  waste  will  nut  have 
to  br  Stored  on  board  the  spacecraft,  and  pveaeids  a dilionol  pe rfor  - 
mancr  capability.  Since  the  feasibility  of  the  basic  concept  has  been 
demons!  rated,  the  nest  step  should  be  to  perform  a system  study. 
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I hr  ge neralton  ol  btorriAVi  Irom  t arbun  dtoude 
(CO^  iv  c jilt'd  ' ptinut)  pioduc  lit»n  ' because  ll  n 
I hr  Itrsl,  lundimrnljl  tlrp  in  turning  inorganic 
material  into  organic  t umpoundy  and  iHI 
convlatuentv  Ihn  phi  Rosy  nlhetu  redut  lion  ol 
tO,i»  1 at ned  out  hy  plant*  lhAl  usr  light  a*  the 
youricot  energy  All  kle  depends  on  this  primary 
production  And  is  thus  maintained  by  vol  at  energy 
In  turn,  the  toimjtion  ol  Annul  hiomnt  Irom  plant 
materials  is  ter  met!  secondary  production  " ll  it, 
however,  tjlher  a<  < inversion,  whereby  some  ol  the 
ncgjnn  uiAltet  isoudi  -edbai  l to  CO,  to  provide 
the  ne.  essAty  energy  < hemosynlhesis  is  Another 
type  01  pi  unary  pi odut  lion  ol  tugArac  matter. 


A 7*37664  foal  yaa  production  trot-  arumal  nidyi  II 

An  aconomc  .uiuinanl  E Athan  R L W.iIm>Mi  and  0 L 
Wn.  IDynatacb  R'O  Co  OnOOjt  Mata  1 Mm non.  Aatomry  and 
Conaarmtnm.  oot  3.  Ma.  1878  p 3b8  386  20  r.h  Contract  No 
EV  76C  02  2RB1 

A matbomalical  -nodal  u uaad  lo  datarmma  tb.  oinmum 
HiKta  condition!  and  tconomci  lot  Iba  produiiion  ol  tual  pat  by 
anaaiubrc  dqpn|wn  ol  animal  rauduai  In  lha  oluaiiun  conanNrad.  a 
dun  y ot  animal  trudim  (manural  bom  a 10.000  hood  boat  laadloi  it 
tad  to  a ibpavtaf  rabaia  anariobK  mKioorparmrm  toman  tba  orparac 
manor  lo  matlyma  and  carbon  droaida  lha  taadlut  mat  catculamd  lo 
produca  8600  cu  m/day  ol  mafhana  at  a coal  ol  $4  90/GJ  or 
to  183-cu  m.  -Ith  a total  cat-rial  raqurramani  o4  $1,166,000  a total 
capital  maaktmani  ol  $604  000  and  an  aaatapa  annual  nat  aparatin* 
am  ul  $3-0  000  An  anaiyvn  ol  lha  tcramvtty  ot  U.  «ai>  jai  coal 
to  laadloi  lira  and  lypa.  dryadar  lypa  and  opararmp  <-uMdrliona.  and 
acunumc  mpui  data  x abeam  aiaaa  m n»  anmroOrc  rbenlron  tyuam 
dcugn  whaia  lamnatAa  impcovemanti  may  La  rrpaclad  m ordai  to 
produce  gat  at  a nua  aconomrraHy  taautdacoM  a L W 


METHANt  PRODUCTION  FROM  SIOilASS 
RESIDUES,  Donald  L.  "ise,  Ralph 
Edward  Ashare 


ANO  AGRICULTURAL 

E.  Wentworth  and 


Industrial  b Eng. 
June  1979,  p.l SO 


Chem.,  Prod.  RfD,  V.I8,  no.2. 


TEMSCICNCW  ILew?sEMLNTS  IN  BI0ENERGr  coN^RSION  STS 
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llflt.  Ir.crcs'no  tho  liloajy  > production  ol  snort  rOiMiOn 
coppice  forests  3 1 !»R . Progress  RtfrOrt 
auth:  a/sieinbeck.  k.;  u/hur-KN.  c.  l. 

CORP  Georijid  univ..  Atn.  ns  CSS:  (ScncrOl  of  forest 
ROSPUI  CCS  ) AVAIl.NIIS 

WAJS  /'BIOMASS  ENERGY  PRGOOC  f I ON/*  FORE S3 S/ * GEnE I ICS/* (REES 
I PLANTS) 

8INS:  / BGIANY/  CALORIC  REQUIREMENTS/  PLANT  ROOTS/  SEE0S 
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Hiph-Grade  Fuels  form  Biomass  Farminp:  Po^ntial sar  < 
Constraints,  by  P.B.  Weisz  * J. F.  Kafcshail 

Science,  Vol.  206,  No.  UlhL,  5 October  1979,  p.  ?h-29 


Summary  The  key  parametera  contro»ng  the  productivity  and  lh«  coal  o*  nel  htgh- 
a»ade  fuel  from  a system  for  bromess  agncuflure  and  conversion  are  analyzed  Per- 
formance depends  sensitively  on  a symbiotic  interaction  between  agronomy  and 
technology  The  tondlyni  for  oWanng  net  productivity  and  oosts  are  explored  tor 
b S gram  alcohol  as  a reference  point  Currently  practiced  technology  coneumea 
more  high  grade  fuel  then  a generates  Some  potentials  end  constraint-  lor  future 
systems  mcfudmq  use  of  other  plant  sperms  and  conversion  systems,  are  siptcreJ 
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BIOMASS:  THE  SELF-REPLACING  ENERGY  RESOURCE. 

Gene  By 1 Insky. 

Fortune,  vol  100.  no  6.  September  24,  1979. 
p.  78- ] 9,  8l 

Trees,  kelp,  an*  other  forms  of  or  anic  matter  can 
provide  h*»at-or  be  transformed  into  ras,  oil,  or 
alcohol.  Wood  has  the  most  immediate  promise. 


BIOMAHS  REFINERY  TURNS  CROP  WASTES  INTO  FUEL,  hy 


William  C.  Mann  Sr. 

Popular  Science,  vol.  2lU, 

There  may  be  a cheap,  easy 
way  to  tap  the  solar  energy 
locked  up  in  plant  cellulose 


no.  4,  April  1979,  p. 79-80. 
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ENERGY  FROM  AORIOUT.TURE,  by  limn  G.  Means. 

Environment,  vol.  ?0,  no.  10,  December  1978,  p.  17-20. 

UK  A/|l  S NATIONAL  ALCOHOL  FROtl  RAM  f“ Alcohol  is  solar  energy 
in  liquid  form**)  has  evolved  into  a maior  government-industry  effort  aimed 
at  replacing  a large  share  of  the  country’s  petroleum  imports  with  alcohol 
produced  from  sugarcane.  manioc,  ami  other  plants.  This  comprehensive 
program  has  been  given  a hmist  hy  low  world  sugar  prices  that  recently  re- 
sulted in  the  Brazilian  government's  decision  to  allocate  the  sugar. a rw  e*;ui\ 
alcnt  of  2.1  million  metric  tons  of  sugar  to  the  manufacture  of  alcohol  bc- 
twrren  June  I.  1978.  and  May  31.  I°79 


BIOMASS  IS  BIG-  BUT  COULD  BE  BIGGER,  by  Dr.  Christopher 
Lewis. 

New  Scientist,  vol.  l8l,  no.  llUO,  February  1979, 

p. 316-318. 

There  is  nothing  new  in  man  extracting  energy  from  biological  processes  and  even  now  in  many 

Third  World  countries  biomass  Is  essentia!  for  people's  transport,  comfort  and  cooking  But  the  _ 
world’s  concern  with  efficient  us«^>f  resources  and  recycling  of  waste  could  give  biomass  a comeback- 

even  in  Britain 
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TJ  Berqy  Tuchnoloay  Cbn'ermoc,  Sth,  Unsiumtnrw 

153  D.C.,  1970. 

.E4787  Dseruy  technolorjy  V : challenges  to 
1978  technology  : prooenriims  of  the  fifth 

Fherrjy  Tochnoloqy  Cm'erenoe,  Fehrtary  27- 
March  1,  1978,  V^shinqtcn,  D.C.  / oriitori  bv 
Richarr*  F.  Hill.  — Washimton  : Govermr»nt 
Institutes,  1978. 
xiii,  10*3  p.  * in. 
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MTrER.*.’  technology  for  recovering  energy  and  materials 

FROM  URBAN  VA.0TE3- - IK  APPLICABILITY  IN  DEVELOPING 
COUNTRIES,  by  M. A.  Connor. 

Conservation  & Recycling,  vol.  ?,  no.  I,  1978,  p.85-93. 
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niElj  FROM  BIOMASS:  INTEORATION  WITH  FOOT) 

AND  MATERIALS  SYSTEMS 
E.'  S.'  Lipinsky 

Volt°199  no.  A 329  February  10.  1978 
p.  644-650 

j^^sssxssStS^SS 

S3  gSJgSJS 

taking  into  account  assisted  food  and  matenat*  opportune  * 
basnd  on  sugarcane  tw.  and  »iavu*e 

BIOMASS:  A GROWING  ENERGY  SOURCE 

Philip  M.  Kohn 

Chemical  Engineering 

Vol.  85,  no.  3.  January  30,  1978, 

p.  58-62. 

Crops,  as  well  as  agricultural  and  animal  wastes, 
promise  to  become  increasingly  important  fuel  sources. 

The  materials  may  provide  energy  supplies  via 
chemical  conversion,  anaerobic  digestion  and  combustion. 
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Fuels,  Bt amass/wastes 
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Georgs  1 Vsao,  Mi 

Aaar i CM  Inst,  nf  fhaatlejil  FneFmnen 

ANNUAI  C ROPS  A RESCMtRCE  FROM  SOI  AR  ENERGY  f *7  3 Dw 

PRODUCT  INHIBITION  OF  TRK'MOIM  RMA  VIRIOF  CEU  ULASF {>  77 

M Mangat  and 

I N/YMATK  HYIMtOI  YSIS  OF  Cf  lll'LOSK  WASTE  Till  STATUS  OF  T1IF  PRC 
noi  ogy  and  an  economic  assfssmfnt  . ..  .p  ¥>r 

Jitin  M Nystrowi.  Rnttrrt  K Andreit,  and  A 

IN7YMATIC  IIYDROI  YSIS  CM  C FI  I IUjOSIT  WASTF  MATERIALS  f $9 

Prilti  Markkanrn.  Haiti  Ijnkn.  and  P 

EN7YME  APP!  If  ATIONS  IN  MXM>  P1IARMAC  M TK  ALS.  ANO  OTHER  INDUSTR 
TRIAL  APPI  It  AT  IONS  Ol  < FI  it'll  >SF  f.  95  ..H 

FERMENT ATION  CM  BARI  FY  STRa*  BY  TMCHOTHRMA  l IRItH  RFCOVFRY  « 
T1VF  VAI  HE  CH  THE  EFRMFNTATKFN  PRCMHXT  . . Ehtcdai  Pntencn  and  B«j 

BIOCONVERSION  CM  AGRICOI  TT'RAI  RESIDUES  TO  METHANE  

jO.  JOS’  ..EC  Cltuarn  an 

DESIGN  AND  FCONOMK'S  OF  METHANE  PRCMMCTION  FROM  CROP  MATI  RIAIS 

ff  i/<P..Ff  Clansm.  O C S.lt.«,  an. 

FlfFI  PRtMMiCTION  I ROM  ORGANIC  RFSIDUI  SlllDGF  MIXTURES 

/•./'  7.  . I«din  W Miller  lorjik  T Swart/ hjoj^i . and  Ca 

MKROBIAI  FERMENTATION  OF  CEI.LUI  USE  FOR  PRtMMXTION  CM  TROTI  INS  , 
BY  PRODUCTS  V 

CF LLULOLYTIC  AND'PHYSiOIOGICAl  ACTIVITIES  OF  BACTERIA  DURING  PI 

OF  SINGLFCEIL  PROTIIN  FROM  WOOD  f.Jlb 

IMPROVEMENT  OF  SCP  PRODUCTION  BY  PRETRFATMFNT  CM-  MFSQUITF  WOO* 

p.  I 3ir  Dand  U Wdann  and 


rom  WASTE  AS  a nc^arrurnr  mrar.Y  SP*»CF. 

A.  Ui  I 1 1 «n  Hof/jenrotFi 

AS'l^AF  Journal,  Vol.  7 0,  Mo,  6,  June  1978, 

p.  M.-46. 

Will*  natural  yaa  thoneges  the  rising  costa  of  aiac tricity  and  oM,  ana  the 
disadvantages  at  toe  la  tad  with  coal.  *n*  uaa  o>  toi<d  masts  as  fuel 
should  be  given  serious  consideration  Tha  author  describes  his 
company  a aapananca  investigating  and  actually  using  pyrolytic  heat 
recovery 


FUEL  CROP  BREEDING 

F.  Thomas  Ledig  and  Daniel  I.  H.  Linzer 
Chemtech 

Vol.  8,  no.  1,  January  1978, 
p.  18-27. 

The  best  way  to  store  sunshine  is  in  plants  When  ar«  *e  going  to  decide 
to  breed  them  tor  trial  specific  purpose Ledig  and  l Inzer  provide 
needed  background 


SEEKING  "SUPER  HYACINTHS" 

T.N.  Coc ley  and  D.F.  Martin. 

J. Environ. Scl. Health,  v.AI3,  no. 7.  1978,  p.469-79. 

Three  erotypes,  based  on  size.  of  eater  hyacinth.  tuhhoriM  trassipes 
(Hart.)  Solas.  a serious,  persistent  aquatic  weed,  were  used  to  evaluate  its 
possible  utilization  as  sewage  treatment  plant  and  as  a fuel  precursor  Rates 
of  removal  ol  nitrogen  and  phosphorus  tor  normal  water  hyacinths  have  been 
reported  in  the  past  to  be  3.4  and  0.41  k9/ha/ddy.  respectively.  Metal  content 
of  the  plant  is  reported  for  iron,  copper,  cobalt,  putassn*..  magnesium  and 
calciimi  and  the  octal  distribution  between  pseudu lamina . petioles,  and  roots 
has  been  shown  to  be  u'yatively  correlated  with  - lo>j  for  the  netal  car- 
bonate tor  small  and  medium-sized  plants  but  not  correlated  for  the  super- 
hyacinths. The  concentration  of  iron  appears  to  be  correlated  with  plant 
eco'ype  which  occur  in  the  environment  at  different  dissolved  o.yyen  concentra- 
tions. The  use  of  the  super - hyac i nth.  as  opposed  to  the  normal-sized  plant. 

*s  discussed  as  a future  fuel  source  by  means  of  anaerobic  digestion 
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UTTL:  CorsiOor.it  Ions  in  the  ensign  of  a wftr  added  n-cni*  iMi 
refuse  burning  and  hoot  recovery  system 
AUTM:  A/ROCrtfORD.  R S.:  B,  W 1 1 KOwS*|  . S J P*a 

B/lBaococh  and  Milcoa  Co..  Nortn  Canton  Or»».| 

In;  Energy  Conservation  through  waste  wt  • 1 1 /.«!  Met; 
Proceedings  of  the  Eighth  Biennial  National  hi.le 
Processing  Conference  Chlca^ro.  Ill  . c.ty  7-tn.  1978. 

I A 79  - 4G3iii>  17-BSl  New  fork.  American  So.  ie|y  of 
Mccnanlcal  Engineers.  I«<7a.  p as  Sfc.  Oiscussimi  p. 
57.  SB.  Authors’  Reply,  p.  58.  S9 
NAJS:  / * ENERGY  SOURCE 5/ ’ REc VC 1 1 NG/ ■ SOU 0 NASIE &/• SvSI'MS 
LNGI-.EERING/MHLRMAL  ( f.LRGV/««ASIE  OISioSAly 
ENERGY  Ul 1 1 I/AT  ION 

mins:  / boilers/  chemical  analysis/  coa»uusiu>n  prooucis/ 

COST  EFFECIIVENLSS/  LNEmGV  IECw.Ol.OGv/  SiiRfCGIbn 
ABA : CKO 

*es:  Factors  affecting  the  cm  sign  of  a system  to  burn 

shrecclid  municipal  solid  waste  lAPSvri  a-.d  r.icv  r its 
heat  v. i Iocs  are  discuss'  d.  A System  ca-vd  u a uud  -rn 
spread*  r stedeer  fired  bollar  Ournng  refuse  turlvea 
fuel  IROF  l as  a prima* y foe  I Is  considered,  fne 
influence  o*  refuse  analysis  on  trie  size  ana 
performance  of  refuse  horning  e<ju-pm.nt  Is  discussed. 
Special  .it  tent  ion  is  given  to  selection  of  refuse  feed 
systems  and  optimization  of  steam  generating 
equipment,  factors  affecting  the  selection  and 
installation  of  • lectrostat fC  prtc ipi tatory  ,.rc 
considered,  ana  systems  for  handling  bottom  asr.  «no 
fly  ash  are  described 


SOLAR  ENERGY:  UNSUNG  POTENTIAL  FOR  WIND  AND  BIOMASS 

W.D.M. 

Science,  vol.  200,  no.  4342,  May  12,  1978,  p.  636 

Govcrnnicnr  sponsored  studies  seem  to  he  converging 
toward  the  conclusions  that  solar  power  could  supply  sub- 
stantially mote  than  I lo  2 pen  -nl  uf  Ihe  counliy  's  cncigy 
by  2UUII.  ami  that  Ihe  most  piomising  types  of  solar  eneigy 
arc  ones  lhal  have  been  largely  unheralded 
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REFUSED-DERIVED  FUEL  WINS  OUT  OVER  OIL  AND  COAL  AT 
NEW  INDUSTRIAL  POWER  PLANT 
Bob  Schwieger 

Power,  vol  122,  no.  5,  May  1978,  p.  33-38 

Hooker  Chemical  Corp  took  a f*«*- 
dent-*ettmf  *tep  for  US  industry  •*' 
month  when  it  ft'  nally  begin  comirec 
tion  of  a refuse  fired  power  plant  to 
replace  aging  oil  and  coal-burning 
bodora  at  it*  Niagara  F.lb  (NY^aantr- 
facturing  complex  (Figx  1.  2)  Though 
many . induxtrial  companies  have  rec 
ogn./ed  for  yean  that  they  cou  d burn 
municipal  and  commercial  refasa  to 
produce  process  Meath  and  electricity.  up 
to  now  they  have  all  ahied  away 
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JTTL-  Crop  residues  as  energy  WurcM  • Asr.e«sin,  t"**  -<* 
and  energy  feasibility  of  dlmcl  ft.'lny 

ftUTM:  ft. STARS.  P d.:  B/EINN  CAPL^OM.  O a ..I/  ?.  * ’ 

l J.  PA  A 4/l»lnwjOta.  un  vors'ty.  M t I’fViip'i  It.. 

Eno'rqy  Sources,  vol  3.  no.  3-4.  t9’8.  p.  3*»J  3^3. 
Research  sponsored  by  toe  Minnesota  Pollution  C'*ntro 
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MINS:  DEMAND  , ECONOMICS, 

/ ENERGY  TECHNOLOGY/  MINNESOTA 

aes-  He  collection,  snlpp  r.Q  nnd  preparation  of  c .<> 

residues  tor  direct  tiring  In  currently  on,  r.i  t tone I 
coal  tired  utility  bo.Urs  ray  provide  sio.  I ant 
enerqy  source  tn  some  o' eas  ot  ttic  O.S.  In  |m< 
it  is  est  le.ited  mat  crop  residue i Could  sntflv  "*>' c 
tnan  40X  of  the  state  o'  Minnesota's  o .erqv  ,sm,.  ...d 
for  typical  power  plants,  a low-cost  .tr.tiruv  --UI 
incur  an  expense  of  SO  J4  pe-  mill  ton  Cuts  lor 
delivered  residue  and  an  overall  system  operation  cost 
of  SO  57  per  million  Htus  tnese  cost  » » VVoTCne 
weli  with  tne  expanses  involved  in  Coal  firing  o t 


boi lers. 
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UTTL:  Ene'gy  recovery  from  (Pmesttc  refuse  by  means  of 
Incineration  and  pyrolysis 
AUTH:  A/NEll.  d.  H 

CORP-  National  Inst,  for  w.-itrr  Pesea*cn.  Pretoria  (South 
Afrlcal.  AVAll  NIIS  SAP  ML  A03/MF  AOI 
MAdS  /•  INC  INERAIOBS/'PYHOIYMS/'SOUO  WASI  ES/  • ItCHNOLOGY 
ASSESSMENT/  WASTE  ENI0.Y  UTILIZATION 
MINS-  / AIR  POILUTION/  COStS/  MATERIALS  RECOVERY/  POLLUTION 
CONTROL/  TECHNOLOGY  UTILIZATION/  WASTE  OISPOSAL 
ABA:  Author 

ABS  The  present  status  of  energy  recovery  from  domestic 
refuse  bv  means  of  Incineration  and  pyrolysis  is 
reviewed  Technological  and  cost  aspects  a,« 
discussed,  while  e»a»a>l'S  of  Plants  presently  In 
operation  are  given  ’t  ts  concluded  that  en.  • r,v 
recovery  frrm  domestic  leluse  has  certain  ,„l.  ..nl  toos 
Over  convent  I ona  I dlspn-al  mtth'ais  wit*-.  , e-^M  ■ t to 
land  n qulrrnrnts.  pollution  control  . recycling  of 
veiuaolc  materials,  re"  wrry  «*f  iurrg,  .rod  , .1  . 

However.  tne  disadvantages.  especially  the  m ,*i 
capital  expenditure  rewired  to  comply  with  -.11  let  air 
pollution  regulations  necessitate  an  observation 
pviofl  of  I've  to  eight  years  tn  order  to  av.<?'..  th# 
applicability  of  the  process  for  local  conditions 


TJ  Ehftrczv  Technolorry  Conference,  Sth,  i*\shinritn:v 
153  D.C.,  1970. 

.EJ797  nieroy  tochno  lorry  V : challrmes  to 

197R  techno  lory  : proccor’inos  c1'  the  fifth 

Qteroy  '’Vcnnolof^r  Cnn'erom.  7,  F-ahniirv  77- 
March  1,  197n,  Vhshinqton,  D.C.  / oiitr^  bv 
Richard.  F.  Hill,  — Wanhirrrtcn  : Covermort 
Institutes,  107^. 
xiii,  10f 3 p.  : ill. 

1.  Power  (Mechanics  )“-Oonrrresses. 


NEW  CONCEPTS  IN  WASH  UTILIZATION  AND  BIOMASS 

Paul  f Santa.  Exacutma  CM  actor.  Tha  S>o  Enaryy  CowncU 
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INDUSTRIAL  WASTES  TO  ENERGY  p , 

Or  Jaroma  P Co  Mm,.  Chief.  Alte-neti*/  Matar.alt.  UWIdahon  Branch  Oapmtmant  of 
Enavgv 


ENERGY  PNOM  URBAN  WASTE  p fo? 

J F Bamha^a*  Mana«ar  Demormifanon  Program.,  Neoonal  Carder  for  Raaourca 
Raeovary.  Inc 
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,79  47072  turopaan  UttilUitofy  tor  obtaining  invrgy 

from  lulal  mmRi  Edited  by  0 J 0*  Raiuo  Paik  BrJyr.  N A.  Noyii 
Data  Corp  (Energy  Technology  Ra«*w.  No  34.  Poikitron  Tech 
nology  Review,  No  54),  1978  290  p $39 

Metlern  Europe  « Oelrr.rl.ly  It*  feeder  in  the  fietd  of  energy 
recovery  from  the  com  but!  ion  o<  mumcgref  rolid  wan.  For  eech 
couiiliy  * national  overview  n given,  followed  by  * dncrplion  of 
perticulerly  utywficant  development*  end  cere  hiUonei  houiehold 
lotting  end  collection  method*,  eomboitou.  furnecn.  mcmeietor*. 
en  pollution  control.  Iafe*t  plem  detigrii.  ope  ret  ton  end  economic* 
The  taw  *tu<fie*  concern  ToutouieLa  Mvail.  Frence.  Geneve 
Cheneviert.  Swiueilend  Konot.  Oenmeik  Munich.  Germany  end 
Drive.  Fience  A turn  met  y of  key  finding*  a included  along  with 
map*  end  e tabulation  of  the  European  *y**em».  S 0 


A 79  40744  a Potential  lor  btumet*  uuluation  m Canada  R. 

Uveiend  (Uepertment  ol  Energy.  Mine*  and  Retouicet.  Renewable 
Energy  Resource*  Blench,  Ottewe.  Cenedel  In  Chemittiy  lor 
energy.  Pi uc veiling*  ol  the  Symuotium  Winnipeg,  Manitoba.  Canada. 
June  57.  1978  IA7940736  17  441  We dungton.  DC.  American 
Chemical  Society,  1979.  p 165 182  75  ref* 

A brume**  technology  and  ie*ou;ce  euettmcnl  chart  It  pre 
tented  and  dneutted  The  chart  con 0*1*  of  five  problem  area* 
retnurce.  her  vet  I and  tientport.  comertmn  technology,  tiarnport. 
and  end  ute  The  pretent  ttale  ol  knoariedge  ul  tome  of  the  ihm*  m 
the  problem  area*  ate  dneutted  m oidei  lo  illuttiatr  tome  of  the 
R&D  oppor  turn  I iet  m taomat*  energy  Retouicet  are  e rammed 
leletive  lo  loietny,  agncultuia  and  agioloietliy.  Eaienpve  effort  it 
rerfuired  to  improve  biomat*  hai vetting  and  liantporlation.  Convei 
Hunt  techriolurprt  and  puttiblc  drvehrpmenl*  m biumati  energy  arc 
cuntideied.  along  with  bmmett  and  the  CO?  problem  Since  there  it 
a large  brumal*  letource  available  in  the  Canadian  lorett.  brornatt  wriH 
play  a vital  role  complementary  to  othei  retouicet  S.0. 


A78  371  72  flute  pyrofyu*  Altemative  fuel  aource  L M 

Pruce.  TVr rarer,  vd.  122.  June  1978.  p.  101  103 

Foul  mean*  foi  producing  alternative  fuel  tourcet  *■*  watte 
pyrolytit  are  cumrdered  In  the  fwtt.  low  Bio  g<*  it  produced  by 
watte  pyiolyut  in  a refractory  lined  totary  kiln  The  tacond  i*  bated 
on  tot  id  waste  patting  throu^i  a gatilier  and  then  ttuou^i  stage*  of 
drying,  pyrolytit.  and  combustion  Ttu*  alto  yield*  a low  btu  gat 
The  thud  me tliod  produces  a medium  Btu  gat  by  opng  o.ygan 
reacting  with  char  residue  to  prorhree  hot  gate*  which  pyrotyae 
mtommg  watte  In  the  fourth  technique,  a (lath  pyiolyut  pruce.* 
produce*  a high  Btu  liquid  fuel  S.C.S. 
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trii.:  The  Garrett  Energy  Research  Glon.asa  gasification 

oroevss 
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PAA.  C/ 1 Garre  t t Energy  Research  and  Engineering  Co 
Inc..  Ojat.  Calif. | w * ■ 

In.  Intersociety  Energy  Conversion  Engineering 

^n?oC,fnCe'  ,3,n-  S‘,n  Diego.  Calif..  August  20-25 
19/0.  Proceedings  Volu*'«  1 . < A7f*  • iojoi  0i*44) 
farrenfla I e . Pa..  S.-iety  of  Aotumo: Ive  Engineers 
Inc.  1S7H.  o 2 Jy  244 . * 

CniP*1?55  ENtRGY  P^DCiUC  f 1 ON/  • FURNACES/  * GAS  I F ICA  T I ON/  • 
ORuAfrIC  WASTES  ffuLL  CONVERSION) 

8INS:  /ENERGY  TECHNOLOGY/  FECES/  HEARTHS/  MOISTURE  CONTENT/ 
PILOT  PLANTS/  PV  ROLYS  I J»  'tNI/ 

f Author | 

A multiple  hearth  t urnmo  IS  p*ga  for  the  aaslllcation 
of  biomass  irateriaU  Drying,  pyrolysis.  st*a«/cnar 
gasification,  and  combust  Ion  steps  are  carried  out 
each  on  its  own  he  nth.  Partially  dry  biomass  ferd'is 
contacted  on  the  top  hearth  of  Ihe  furnace  with  not 
floe  gas  from  the  cwbustion  stage  The  steam 
contained  in  the  flue  y.is  leaving  the  top  hearth  i*. 
condensed  In  the  Jacket  of  a vacuum  predryer  Tnt 
^«'V,rV  ,e?°  •»"  «**  «-P  dearth  dropped 

,Car,n  *’r“;r0  “ '•  PVOlyeed  in  lr. 
absence  of  o«ygen  at  a;, out  /SO  C.  the  pyrolysis  gas  is 

»*rSter,hrOi'0LO  C“',a4 OM>r  ‘",,Ch  ro,hoY*S  tn*  steam  ard 
°f  the  DVrO lytic  Carbon  IS  s team- gas  I f l ed  at 
•bout  850  C In  an  external  lift  tube,  while  tne 
remainder  Is  burrej  on  the  conbustlon  hearth.  Tn*  asr 
drops  onto  tn#  ash  routing  hear th  where  it  e»cnana«.s 
with  the  meowing  t onbo*tion  air. 
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WASTE  “YPOLYSIS:  Al  t°NATI  VE  FUEL  SOURCE. 

Leslie  M.  Pruce 

nower,  Vol.  122,  Ho.  6,  June  1978,  p.101-103 

With  landfill-disposal  and  fossil-fuel  costs  rising,  and  stricter 
pollution  standards  being  implemented,  pyrolysis  processes  may  be  one 
of  the  answers  to  the  problem  of  what  to  do  with  our  solid  waste 
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ENERGY  SAVINGS  FROM  SOLID  'JRBAN  WASTE  DISPOSAL 
SYSTEMS  IN  ITALY 
Angelo  Saullo 

Energy,  Vol.  3,  no.  2,  April  1978,  p.  219-234 


ahatrart  The  economical  recover*  of  whd  urban  vatic  bat  been  made  more  urpe't  b»  the  F°» in* 
tear  till  of  cnetfv  and  ra*  malermlt  reaourcet  Some  of  the  ryitcmi  med  to  ditp ote  of  urban  *ame  aBov 
directly  or  indirectly,  the  recovery  of  ene«f»  We  e. amine  there  technolnpet  *rth  reference  to  Italy 


ftw-TTV  and  resource  reanverv  frm  indmtrinl 
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1.  Recycling  (Vfaste,  etc. ) — ArHresse- 
esssvs,  lectures.  2.  Wistn  products  as 
fuel— Addresses,  ensavs,  lectures.  3.  in- 
fuse as  fuel — Addresses,  essays.  Lectures. 
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GARBAGE  - REFUSE  OR  RESOURCE? 

Mort  LaBreque 

Popular  Science,  vol.  210,  no.  6,  June  1977 
page  95-98,  166-167  * 

Our  national  trashpile  could  be  a rich  source 
of  precious  materials,  plus  fuel  for  power 
generation. 
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ABA  0MB. 

ABS-  techniques  tor  re^ov»rlng  energy  and  recycling 

•rater tats  from  municipal  solid  waste  arc  dlscuS'-rd. 
Although  such  recovery  •■ctie»»5  am  ocncin’ly  capital 
intensive,  the  rising  cost  of  landfills  and  fuel  price 
Increases  m.iy  maun  tin  m ecoromt r * | | 4 attractive  In  the 
near  future.  Emphasis  Is  placou  gn  wa'.c"w.i|' 

I nc  • iterators  (producing  steami  and  the  deve  lupmont  of 
refuse  derived  fuel  |IDf)  A • r- c lassi f! ed  Pin 
products,  for  example,  nave  been  employed  > ■ in  toal  In 
existing  plants,  a cywirtpt  which  Involves  low  capital 
investment.  RDF  prcdui  t ion  based  on  paper- mhh I nq 
technology  Is  also  nont  lor.pd  in  addition,  attention 
Is  given  to  flasn  pyrolvs's  of  waste  to  y>«  Id 
combustible  llgulds.  »i«l  blocne-i ca I conversion 
processes  to  yield  animal  feed  or  etl.yl  alcohol 


OF^SOI^ID  WASTES  AVAILABILITY  FROM  CONVERSION 
Donald  Garofalo  and  Kenneth  R.  Martin 

Photogrammetric  Engineering  and  Remote  Sensing 
vol.  43,  no.  6,  June  1977,  pp.  727-738 

Remote  sensing  delineates  urban  and  rural  solid 

organic  wastes,  Uiich  can  be  used  to  generate 
electrici ty. 
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1:  European  Seminar  on  CioIoqic.iI  Solar  Energy  Conversion 
Systems.  Grenoble,  trance.  May  9-12.  1977.  Proceedings 
SAP.  Ill  00 

Seminar  sponsored  by  CNRS.  COMES,  CEA.  DGRsT,  ana 
I nr A London.  International  Solar  Energy  Society. 

1977  1 C4  p 

»:  / • B I nMASS  ENERGY  PRl'OUt  T ! ON/ ' CONFE RENCES/ 'SOLAR  ENERGY 
CONVERSION 

S:  / AC.R I CU l TURC / ALGAE / P I OCMEMISTR //  ENERGY  CONVERSION 
EFFICIENCY/  Gf  ME  f ICS/  M i DROCC N PRODUCTION/  NITROGEN/ 
ORGANIC  RASIES  IFUtl  CONVERSION  1/  PmOIOSyN f ME S I S' 
SEWAGE  TREATMENT/  WASTE  DISPOSAL 
ML. 

Agriculture  end  plant  biochemistry  topics  relevant  to 
biological  solar  energy  conversion  systems  ere 
discussed.  Besides  several  studies  of  pnotosynt nests 
research  Investigations  on  plant  protein,  r.  1 1 rngevne . 
glycerol  production,  hydreren  prom-c t irn.  methane 
fermentation.  I ignccet  lulose  (1iq>  miAlinn.  and  electron 
transfer  are  reported  fdher  research  dealt  with  plant 
•election,  silvicultural  biomass  plAi  t.it  •(ms.  the  use 
of  plant  residues  to  pf-duce  energy,  and  iitpr 
characteristics.  Also  r-ported  am  the  :te-.icn  «-*  a 
solar  oreenOot.se  . an  analysis  of  pos  t ■ .ior  1 1 u I *.  ur#  I 
energy.  ,i  study  of  v l i I ege  and  farm  merge  systems 
and  a study  of  an  ccoan  food  and  one.  farm  project 


CN- 150,487  1977 

TOWARD  ENERGY  INDEPENDENCE.  Blake  W.  Corson,  Jr., 

LaRC. 


Virginia  Engineer,  v.27, 
no. 8,  p. 15-18. 


Fuels  ^Biomass  & wastes 
Methanol 

Fuels,  Alternative 
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UITL:  Constraining  tne  energy  gobbler  industrial  »aste 

neat  recovery  tecnmgi  tc 
AUTH  A /, APL AN . G. 

IEEE  Spectrum,  vol  14.  Dec.  1977.  p 26-32. 

WAJS:  /’COeuSlIGN  CON  1 801/  ENERGY  t 0MSCM7A I ION/- FUE l CEILS 
/ * I NOUS  TRIAL  KASIES/'WAblE  IhFRGf  U H 1. 1 ’ A 1 I (41 
MINS:  / ClIAN  ENERGY / ElfCIRIC  GENEVA F04S  ' tNl  RG»  CONVERSION 
EFFICIENCY/  ENERGY  TEI  W.OLOGY/  INCUCI ION  HEATING/ 
SYSTEMS  ENGINEERING/  1 Ml RMAl  ENERGY 
ABA:  J.A1  B. 

ABS:  leenniques  for  recover  ing  industrial  aastc*  re.it  are 

reviewed;  precisely  control  letl  combustion  procf.cur*. 
tne  use  of  a single  system  tc  ger .crate  both  electric 
po»er  and  process  heal,  surveillance  of  energy 
consumption  In  Industrial  plants,  tne  improvement  of 
motors  and  inductive  hooting  equipment,  and 
applications  cf  tne  fuel-cell  energy  conversion 
process  are  Considered.  Precise,  durahlc  oaygi-n 
sensinq  devices  to  facilitate  con  oust  ion  control  are 
described,  and  tne  costs  of  energy  management  senemes 
involving  personal  surveillance,  Minicomputers.  or 
full-scale  monitoring  systems  are  compared, 
ber  i «-s- par  a 1 1 e I comolr.at  Ions  of  a large  number  of  fuel 
cells  are  suggested  as  a ronpol luting  on -site 
industrial  l>oser-  and  neat -general  mg  option  for  the 
• vlui  e 


CN- 142, 745  1977 

TRACE  ELEMENT  FRACTIONATION  IN  AEROSOLS  EMITTED  FROM 
MUNICIPAL  INCINERATORS.  Jag  J.  Singh,  LaRC.  (Pna- 
srntad  at  Fall  Haatlng  of  African  Physical  Society 
iiald  at  Miami  Beach,  Fla.,  Nov. 21-21, 1977),  1977. 

9p.l  lllus.  (Preprint). 

NASA, 

Lang  lay  Research  Center 
Aiorlcar.  Physical  Society 


Aerosols 

Ir.c1n«r*tors 


Air  pollution 
Fuels,  Bl0ir.ass/w**t6s 
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OTTL:  Solid  fuels  from  biomass  • Some  environment,,!  and 
economic  Considerations 
AUTH:  A/vAIL.  C R ; B/HINRY . u.-f.  PAA : 

B/( Inter  I ethnology /So’ ar  Corp  . Mar rent on.  Va  I 
In?  Intersociety  Enei gy  Conversion  Engineering 
Conference.  12th.  Washington.  DC..  August 
* 28  - September  2.  1977.  Proceedings  Volt.*-*e  t 

I A7  7 - 4ii  70 1 23-44)  la  Grange  Par,  III  A.  snc.ui 
Nuclear  Society.  Ir.c  I9V7.  P tc  »;. 

MAJS:  /’ElOOAbS  ENERGY  PR  OUtlC  I I ON/  • COST  AMAi  VSI  b,  *INI  R . V 
TECHNOlOGV/ "ENV | RONMENI  E f f E C IS/ • S YN I HE T |C  fuilS 
MINS:  / ARKANSAS/  ECONOMIC  I ACTORS/  FEASIBILITY  ANALYSIS/ 
LAND  USE/  LOUISIANA/  SUES/  SOIL  EROSION 
ABA:  P T H 

ABS  A hypothetical  voocy  biomass  plantation  will,  j given 
operating  schedule  »as  analyzed  lh  terms  of  the 
universal  soil  loss  equal  ion  in  orde<  to  I'ttimin  the 
average  amount  of  soil  lost  to  erosion  avti 
emended  period  of  plantation  operat  loo  It  i . •.ra.n 
that  such  an  energy  plantation  culture  < s I intense 
than  tradltloral  agriculture.  Thus,  lands  classified 
as  marginally  fit  for  agriculture  can  bo  used  tc 
produce  blora^s  crops  on  a rentable  basis,  the  cost 
of  producing  fuel  with  tne  required  conservation 
measures  Is  estimated  to  be  slightly  more  than  $1  20 

Der  mill  ion  Bto. 


Technical  Note  - SOLAR  ENERGY  AND  INDUSTRIAL 
ALGOLOGY 
Herbert  Schalm 

Solar  Energy,  vol.  19,  no.  4,  1977,  p.  407  - 410 

CviU.alu*  of  altar  oe  an  mdnilnaf  Kale  a»  , mere*  of  load. 
cAemical  pfodik.ii  or  led  by  caevcruae  a • very  tdbcaM 
bfotofkal-rnfmccrm*  proem 

lb  optiauranm  calh  for  ■ iNvouffc  Uvdy  of  IS(  mteraettoe 
betste,  kg  hi  wlcauly.  Icmperatere  and  avoirs'  coacrnualue 
aaJ  afirnaardt  prcdKtioe  of  ihrv  optimal  Meractioa  every 
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The  in  pact  of  toe  nca  eK'rgy  ti'cbuniogics 
A/OECKER.  C L.  IAA  A/coow  them  cal  Co..  Midland 
Mich  » 

Wecluinlca!  Engineer Irg.  vol  O'*.  M.iv  1977.  p.  34  27 . 
/•COAl  UT  It.  I2A1  ION/ *C(r.  IBOlirO  f USI  CM/  ‘ENERGY 
TECHNOLOGY/ ‘Hr DROGi  N-8ASED  ENlhGY/ • SOLAR  ENERGY 
CONVERSION/ 'TECHNOLOGICAL  FORECASTING 
/ BIO/ASS  ENERGY  PRODUCTION/  CHEMICAL  ENERGY/  COAL 
GASIFICATION/  COAL  L I OuT F ACT  ICN/  ENERGY  CONSERVA r ION/ 

ENERGY  SOURCES/  NUCLEAP  ENERGY/  REACTOR  TECHNOLOGY 
ROY. 

Contributions  of  various  forms  of  energy  ck ■ n.d 
f fjr'prc  l)|l  ly  practicable  t>v  tl*o  end  o<  I be  centx  y «P» 
prnj»ctorl  to  n<>et  an  energy  npu.mil  ol  lllb  on-els 
• On  *de  I I I I ons  BIUI.  A*  I con*  r ifout  I .ire 

rk.i’UO  for  co*4>a<'lvni.  mlh  the  Grunt  bo*  n«  bv  clean 
Durnino  nl  coal.  1»pi«»v<cl  nuc  ln-ii  l<,ihiwjliH,v.  «n,tl 
liouelactlon  coal  q-i..  1 Heat  ion.  and  vvinq'.  t*>.  ougk 
scim*  modes  of  conserves!  'on  Fusion  and  ♦•ydn-gen 
tecnnologles  do  not  f'gnre.  being  |udgrd  not 
Commercially  practicable  by  tne  turn  ol  tf«e  century . 
little  contrlhut  ion  It  rnpected  frrrm  such  novel 
source'-  a:  solar  power  . biomass  ccaoutl  inn.  emit  normal 
energy,  or  orieder  rent 'Or*  No  one  so  n ic  ■ C>  ad*  ted 
■ rtn  more  t nan  15*  of  t'.*  total  coverage  of  energy 
needs  by  tno  year  20u(' 


Dinloqicnl  solar  enerejv  conversion  / etHfcert  bv 
Akira  Mitsui  ...  (et  al.J.  — Hrv  York  s 
Aca'^mic  Press,  1977. 

xiii,  4V-  p.  1 ill.  ; 24  an. 

Papers  presented  at  a conference  held  at 
the  Ftosenstiel  School  of  Marine  and  Atmos- 
pheric Science,  University  of  fliami,  Hov. 
1S-1H,  1975,  rnder  the  sronsorshln  of  the 
United  Statea-Japan  Omnrtative  Science  Pro- 
gram, U.S.  National  Sciencr;  Foundation,  and 
the  Japanese  Sociotv  for  Prorotlon 


fnerqy,  v.2,  1977,  p.^l-SS. 

MOBILIZATION  AND  IMPACTS  OF 
BIO-GAS  TECHNOLOGIES 

Jvnn  K Piaikh  and  Kiair  S.  Pa»iah 

Inlrrnalauul  Instetutr  Inf  tyflvf  Sistrms  Analssis  A IAI  I atrnNwy  Aosina 
1 Ret  rrrd  21  hirer ember  11211 

IlNiwi  M present.  rnrt|>  aM  fmdi/rt  teqcnrrmrnl'  of  wm  ci  the  frirlpN  cnuulnrt  are  twtrty 
mrl  Ft  Irx  alts  mliNr  non  naranial  rnnen.  *1  n bnnY  iM  teem  « run  Fitnurf  M of 
Air. ool  n nw  of  the  l«M<  rtui  can  Iraf  to  drfraestWwn  KVa  orgamc  Item  ,nln  art  Natal  ml 
nutrients  .hi.  h should  rrlwn  la  ml.  we  toil  ind  iNs  can  vmth  adevl  a(ncvhmal  perdue  ia<a  TV 
proMem  of  rlbcirM  utili/aiam  of  Ihrsr  Incady  jsarUNr  mowm.  iVrrfotr.  needs  to  hr  studied  at  a 
systematic  ms  rose*  As  aa  option  In  rlh.irnt  unh/alma  of  local  resources  hw  »ts  pbats  are  considered 
tskm#  'adu  as  a case  shaft  la  ihrse  plants  animal  duny  and  aindbral  hype..  acts  we  vArrd  to  nhram 
Noth  methane  and  lemhzet  rtirnuyfc  auarrohoc  frraaeuraeana  TNs  n aa  eiarayle  of  ayytn|aale  irchanlnyy 
foe  rural  eaiwiio meats  ubteh  rri/iirf es  Inn  investment  uhtch  does  ant  need  hsyWy  shdkd  lahnt  and  .Nrh 
can  hr  rffiiltd  « oh  local  aulrrials  and  self  he  If  at  the  U*  W sdlayrs  of  India  TV  rcmwmwc  hrnrhts  In 
a family  as.r,  a No  (as  plant  and  the  impact  oE  Us  .ate spread  acceptance  on  a national  ccvle  are  eaaNalrd 
It  ts  fell  h.  latter,  that  tV  Scope  of  such  nulls altul  family  No  (as  (dwMs  is  ULety  In  he  hilled  hi  a auaihet 
nf  reasons  To  realize  tV  (cornual  of  h*>  (as  fads  .ilUpe  (dais  of  ahovl  2W a'  capacity  foe  apprni  lap 
families  are  needed 

TV  iMrodnctam  of  such  see  nonets  enxihtr  nr*  le.  hmdnysrs  has  fsded  m ihs  past  Ecu  uaM  of 
appcopi  .re  manayemrnl  and  cufam/aiamal  sieve  lures  and  . raisrquratly  lot  uaut  of  social  yarts  para, 
hs  fervors  of  swans  ms  one  (roups  m the  success! nl  .per ala*  of  such  enmn— at  pfaals  To  remedi  Rut 
a (mciny  pnhes  fra  purchase  of  fwmuasles  and  drsirrhutma  nf  (as  aad  frrtdim  has  Seen  syyycsted  as  aa 
esse 01  cal  trad  10  ensure  that  m>  me  is  .rase  .id  h»  the  mtinductma  of  huv  (as  pfaals  aad  that  In  antoM 
the  required  pwthipaimo  m the  scheme  (risen  a drfrrrw  rayamrwmaal  set  up.  the  idea  cnatd  also  he  med 
rail  fra  prosalmy  enrrys  aad  sanMaloa  in  trrhaa  weas 

TV  impact  ol  fad  s ale  adoption  could  asraa  that  hs  ?N»  siv  aNmsi  of  the  rural  eaetfs 
requirements  of  IV  domestic  sex  ha  could  hr  mel.  at  persciM.  this  accounts  for  ahoul  41%  of  the  total 
enei(»  coosionpiam  m India  The  consequeal  reduction  m hreunod  cousvmplam  would  help  lu  peieu 
drfraesIWma  la  adddaui  rayamc  manure  enutammy  Ian  audina  Iran  of  additional  aaioyrn  would  hr 
avuitahie  esers  yew  to  enhance  sod  naturals  hence  boost  my  fond  productma  and  helpmy  In  soil  e iV 
peohlrm  of  saaiiaiina  w iV  same  lane 

THE  SUNNY  SIDE  OF  TIE  FUTURE 

Melvin  Calvin 

Chemtech,  June  1977,  vol.  7,  no.  6,  p.  352- 

363 


Petroleum  plants  are  more  the  job  of  botanists, 
biochemists,  and  geneticists  than  engineers. 


Agriculture,  birnvtss,  wind,  nfv  rinvelopments 
: ioint  annferenoe,  /‘rmrican  Section, 
International  Solar  F*mrgy  Sncirtv  and 
Solar  Fncrgy  Socirtv  of  Canada,  inc. , 

Auiunt  15-20,  1976,  Winnipeg  / editor,  K. 

W.  liTcr.  — Cape  Canaveral,  pLa.  * American 
Section  of  the  International  Solar  Knergy 
Society,  cl976. 

v.  701  n.  t <11.  t 28  rm.  — /ShaHnn 
- B10CUNVERS  fON 

METHANE  PRODUCTION  THROUGH  BIOCONVERSION  119 
OF  AGRICULTURAL  RESIUULS 

( cn*4s\) 

A FEASIBILITY  STUDY  OF  BIO-GAS  PRODUCTION  129 

IN  INDIVIDUAL  FARMS  IN  SOITIIWESTERN 

ONTARIO 

AGRICULTURAL  AND  FORESTRY  WASTES  AS  AN  146 
ENERGY  RESOURCE 

PERPETUALLY  RENEWABLE  BIOMASS  PROSPECTS  157 


ENERGY  FROM  WOOD  WASTES. 

Paul  N.  Cheremi sinoff  and  Angelo  C.  Morresi . 
Environment,  v.19,  no. 4,  May  1977,  p. 35—3 1 • 

Small  steam-generating  plants  ate  powered  by  wood 
wastes  at  certain  factories,  particularly  in  the 
wood-processing  and  paper  making  industry  . 

Most  of  the  residues  from  wood  processing  are 
burned  just  to  get  rid  of  them,  however,  and  a 
modest  but  significant  source  of  energy  is  thereby 
lost . 


* 


TP 
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Ftiela  from  waste  / edited  by  Larry  L. 

Anderson,  David  A.  Tillman.  — New  Ytark  i 
Academic  Press,  1977. 
xiv,  230  p.  t iU.  | 24  an. 

Includes  bibliographical  references  and 
index. 

This  book  addresses  the  following  questions  How  much  waste  is  being 
generated*’  Which  s>slcms  arc  presently  available  to  produce  lucls  from 
waste?  Which  technologies  arc  being  developed  (or  converting  municipal, 
agricultural,  silvicultural,  and  industrial  solid  wastes  into  fuels'*  Which 
nontechnical  problems  must  be  solved  if  residues  arc  to  become  a more  sig- 
nificant energy  source? 

The  volume  focuses  on  the  production  of  fuels  rather  than  energy  That 
distinction  is  important  The  fuel  product  desired  determines  the  nature  of 
the  waste  utilization  technology  The  character  of  any  specific  fuel 
determines  its  potential  market  and  its  market  potential  The  chemical 
composition  of  any  luct  determines  Us  synergy  with  existing  fossil  fueis 
he  in.  c its  degree  of  user  acceptance.  While  the  problems  of  market  potential 
and  user  acceptance  appear  to  be  nontechnical  in  orientation,  they  can  be 
solved  only  by  technology. 


TP  Istt i 1 Blouaia  Energy  Study  Tuan# 

3^0  Bloasaa  energy  for  Hsaail  / edited 

• H38  by  Andres  Olll  •••  [ ot  1 • prepared 

1877  by  the  Hawaii  Bloaaaa  Energy  Study 

Taaa  of  Stanford  Univeralty  and  the 
University  of  Hawaii  for  the  Stanford 
University  Insti tuta  for  Energy 
Studies  and  the  Hawaii  Natural  Energy 
Institute.  Stanford,  Colif*  S 
Inetituto  for  Energy  Studlee,  Stanford 
University,  1977» 
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$1110  WASTE  AS  RrniSF-OERTVFO  FUFl . 

R.F.  9 o 1 s t en , *»t  a 1 . 

Nuc.  Technology,  v.36,  HI d-Oec . 1 977,  p.314-327. 

Inro/rr  amt  thr  ftti  l-ast  harr  turn  nsmr 
rrfnsr-tn-rnrrrx  f'liints  In  » hit  hi*,  mn  tu- 
tors in  tlir  ftrnrhir  linn  nf  r In  1 1 ti  ll  \ ll  I lir  l'\ 
nnnlil  i itnrril  the  tolnl  in  inn.  ifinl  nfnsi  In  rnrl-v 
nt  nnrmnl  rffinrnry.  f.7  thr  Ini  til  IS.  tltt  tin 
ft  mini  linn  mnhl  hr  fiimlmril  I’rllrli'i »/  s nlt.l 
naslr  /» rfnsr-flrriint  furl  flll>F>l  inn  hr  inn  t.l 
nilli  i mil  nn<l  burnt  il  in  rsislni''  in. Irish  ini 
s ft miilr r slnbrr-firnl  hnilrrs  An  UUF-lninnl 
> iilninr  i film  nt  1 I inrit  sfmmlin ■ In  n nrirhl 
rnlm  nf  in  on  ami  n*  rnrrr  v i .tint  nf  * ns 

hnntcil  in  n i mu  fill'll  ly  iiuiinnliliiil  slntin  filmil 
n ilhniil  iniiisnal  I'firinliniis  nt  > </>«>/•>»<  »/  nfh'intinn 
fnr  n 24 -h  ftrriml.  In  tiihlilinn.  Ihnr  mis  s irinfi - 
ran!  mini  linn  in  hnfh  SI  i,  mill  III  muss  inns 
rnnifmrril  In  Inn  -snlfnr  t mil  l>iffit  nllirs  nrrr 
rtfirrirnicfi  nilli  tin  NUF-lo-rnal  rnlinnr  i nhn  of 
2 1 ( nnlml  rlnln  nrrr  rslnhlishrtl  fnr  tnmfmia- 

hrr  ftnrfwsrs  hy  hn i mil t;  rnnl  fnr  n ’• l-h  fir  l it*!. 


PHOTOSYNTHFTIC  SCI AP  ENERGY * 
BIOMASS  FUFIS. 

A.L.  Hammond. 

Science,  v.197,  Aug. 19, 1977, 
Firewood  is  at  ill  a familiar  fuel  m much 
nf  the  United  Staler,  but  somehow  H 
dnea  not  come  up  in  discussions  of  na- 
tional energy  polity  very  often  Yd 
wo,ld  »»'  the  primary  U S fuel  only  a 
century  ago  and  n Mill  the  mam  source 
of  energy  in  most  of  the  developing 
world  As  recently  as  World  War  II. 
Sweden,  cut  off  from  oil  imports  denied 


REDISCOVERING 


p.7«»5-46. 


virtually  all  its  fuel  from  wood  Smce  the 
Arab  oil  embargo  there  hat  been  re- 
newed attention  in  many  countries  to  the 
energy  potential  of  dtverae  forma  of  hso- 
— wood,  sugarcane  algae,  and  even 
material  produced  by  artificial  photo^ 
synthetic  processes 


MUNICIPAL  SOLID  W*STE t PROBIFM  OP  OPPORTUNITY? 
EPPI  Journal,  no. 9,  N'-v.I977,  p.6-13. 

Resource  recovery  ays  tom,  rnqulrn  inter  institutional  cooperation  , 
commercial  contracts  to  operate  economicatty 


FUELS  FROM  BIOMASS— ENERGY  OUTLAY  VERSUS 
ENERGY  RETURNS:  A CRITICAL  APPRAISAL 

( Hatane'iFa  Wr  I.fwis 

Fneigs  Mlilpil  I'mt  1'msrtni*  nf  Strathclyde  l«l  Montnrsr  Street  r.lasgnsr.  04  fit 7,  V.-rtand 

Ignored  J V«  ember  IStM 

AlMraet  The  nw  ept  o I fuel  pendm  lam  t>»  ;he  micmtuai  i onsets. w of  t annuls  is  discussed  »rfh  panic  nlar 
emphasis  Ipon  i hr  rrrrgy  imphc  alams  mints  -d  Both  thr  energy  '•qsmemcits  and  me  gy  retar  ns  (nr  a 
mimhrf  nt  selected  systems  are  assessed  a itie  light  nf  current  leshnntngy.  »hdr  areas  lor  fatare 
impmsonents  are  alsn  menlmard 

the  general  trend  nf  sach  Notngical  energy  ryslrms  is  that  rarrgy  gams  made  «a  plan  phmnsimthrsn 
asmg  mrrnsise  systems  are  suhseqaenlly  mmr  than  lost  m the  ennsersmn  of  hsnnuss  mrrgy  c renew  mm 
Siiaahle  high  energy  fuels  sue  h as  rthanni  and  methane  ftf  thr  operations  andrr  msesugaimn  the  rm.th  of 
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Simple  technology  in  widespicad  me  in  China  converts  organa.  waste*  into  high 
goality  fuel  and  lertili/ef. 

WASTES  AROUND  THE  WORLD  32 


Patricia  De  |oie 

The  U S.  is  by  no  means  alone  in  the  difficulty  it  has  with  wastes  The  mdus 
tnalircd  world  has  not  yet  discovered  a way  to  throw  away  wastes,  let  alone  reuse 
them 
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Once  a stepchild  to  high- 
technology  systems  like 
solar  devices  and  wind 
turbines,  bioconversion  is 
rapidly  gaming  support  in 
the  energy  scenario 
Millions  ol  tons  of  unused 
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farm,  forest,  and  marine 
products  can  be  converted 
to  efficient  fuels  Proto- 
type processing  plants  are 
already  m operation  Huge 
commercial  facilities  arc 
being  designed 
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Cismbusiihle.  renewable  resources  presently  supply  l« 
much  cncr^v  lo  the  economy  as  Ihc  nuclear  md jslry  Yel 
they  arc  consistently  ignored  by  pmcrnmcnl  vijiniio 
Renewable  materials  prmidol  by  forestry  I silviculture  I. 
agriculture.  animal  husbandry,  and  industry.  hate 
emerged  as  one  of  Ihc  truest  significant  supplement  ary  en- 
ergy sources  in  ihc  1 'ntlcd  Slates  Ihc  present  coniribu- 
lion  of  I R quads  ( I R X 10'*  Riu|  per  year  supplies  ihc 
economy  mih  energy  al  a rale  equivalent  lo  met 
ihe  fhm  of  oil  Alaska  especled  by  the  end  of  this  year,  or 
over  Vn  of  that  generated  by  all  of  Ihe  hydroelectric  gen 
crating  stations 
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R.N.  Cherenti  sinoff  and  A.C.  Morresi. 

Marcel  Dekker,  Inc.  1976.  505p. 
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A book  to  furni  sh  engineers.  Managers,  and 
students  with  the  possibilities  of  wastes  as 
an  energy  source. 

Over  rne  past  decsd*  man  has  bequn  lo 
consider  the  cmcxxtance  o I h«  environment 
and  n*  impact  on  l Concern  for  me  an- 
vwonment  is  not  rvriitnd  to  deteimemal  et 
tec  Is  o>  pollution  put  also  includes  recovery 
and  utiU/ator.  ol  tesouttns  now  »ecoqm/e<j 
as  imite.  namely  fuels  and  eneigy  T remen- 
dous  sawos  ca'  b*  WSSiad  t / many  in- 
dustries nstiluMnt  and  governments 
through  the  potential  of  converting  then 
own  sobd  witsles  into  energy  Methods  are 
available  o»  be  mg  developed  mat  a>e  hrghty 
engeieereo  and  envitonmentaay  clean  The 
energy  locVeu  u©  n trash  tn  the  UoUsd 
S'aies  alone  amounts  to  over  400  t'Oron 
BTU  annually  The  purpose  of  this  boo*  is  to 
offer  me  posstoMes  ol  varied  wastes  as 
energy  sources  These  ncs/de  refuse 
organic  wastes,  plashes  rieyhng.  waste  o*. 
anvnat  waste  sanita-y  laodftns.  wood 
wastes  and  sewage  sludge  Varying  pro- 
cesses are  atso  Oe  so  toed 

Clean  fuels  free  biomass,  seva*e,  urban 

agricultural  vastes  : symposium 
papers  presented  January  27-30,  1976  at 
Orlando,  Florida  / sponsored  by  Institute 
of  Cas  Technology  ; produced  by  Jack  W. 
White  and  Wilma  McOrev.  — Chlcaco  : Inst* 
tute  of  Gas  Technolo*Qr,  1976, 

▼1#  *»59  p.  i ill.  : 23  cm. 

Includes  bibliographical  references. 
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.P73  1976  conference  presented  at  Hueeton  Ksoda 

State  Park,  Cbcforti,  Ohio,  September  19-24, 
1976  / sponsored  by  the  ASIC  Research  Com- 
mittee an  Industrial  and  Municipal  tfeataa 
...  (et  al.)  ) edited  by  Richard  A.  Matula. 
— N tM  York  i American  Society  of  Mechanical 
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PRELIMINARY  ASSESSMENT  OF  SYSTEMS  FOR  DERIVING 
LIOUID  AND  GASEOUS  FUELS  FROM  HASTE  OR  GROWN 
ORGANICS.  Robert  H.  Grah*w,  Thaln*  H.  Reynolds, 
end  Ylh-Yun  H5U,  L«RC.  Feb. 1976.  41o. 

Impe  nding  shortages  of  petroleum  and  natural  gas  have  motivated  investigations  of  new.  renew- 
able sources  of  liquid  and  gaseous  fuels.  A possible  option  is  the  conversion  of  waste  or  grown 
organic  matter  to  fuel  by  chemical  conversion.  The  overall  feasibility  of  such  a system  is  con- 
sidered from  the  technical,  economic,  and  social  viewpoints  Although  there  are  a number  o# 
difficult  problems  to  overcome,  a preliminary  study  indicates  that  this  option  seems  to  hold  con 
stderable  future  promise  as  a significant  fuel  supply.  An  orderly  program  of  development  and 
demonstration,  with  periodic  critical  reviews,  would  be  required  to  assess  the  viability  of  such 
a fuel  source  system. 


Furl  and  FufrjJ  Production  by  Blot  an  ti  ninn  of  Waste 
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Silvia  A.  Ware. 

F.bon  Research  Systems.  Silver  Springs.  Md  Aug  76.  7*p 
FPA/600/2-76/146 

PB-25B  49S/3WE  Price  code  PC  A05/MF  AOI 

This  report  is  a stateof  the  art  summary  of  btoksgicaJ 
processes  for  converting  waste  cellukisic  materials 
(agricultural,  municipal  and  lumbering  wastes)  to  fuels.  It  in- 
dicates the  locations  and  quantities  of  suitable  wastes  and 
discusses  the  status  of  the  current  processing  schemes  The 
processes  discussed  are:  Acid  hydrolysis  followed  by  fermen- 
tation; enzyme  hydrolysis  followed  by  fermentation;  anaerobic 
digestion  of  manure  and  municipal  solid  waste;  and.  bsophotof- 
ysia. 


ENERGY  RECOVERY  FROM  MUNICIPAL  AND  INDUSTRIAL 
WASTE 

Conservation  & Recycling 

Vol.  1 no.l  1976 

p.  71-81 

Abstract  A detailed  Ml  jlysn  n given  of  Use  economics  of  Seal  recovery  sad  utilisation  in  the  anan 
stmn  of  naste  materials  f nergy  may  be  recovered  as  heal  »nh  or  without  etrclrfcay  gerserslrm  hnt. 
same  elec'nrfty  may  he  *e oersted  u Itnle  marginal  cost,  only  the  sNetnatives  involving  Its  pindstths 
are  Considered  Deladed  calculations  ate  made  for  the  economic  tmpbeatums  of  treating  1 40 POO 
Ionises  of  » isle  annually,  and  a net  saving  of  2)  million  m*  of  naluial  gas  nsdscalrd 

ll  is  not  yet  possible  In  compare  hschsrration  with  gym  lysis  since  mssch  hifomsaltnn  regarding  ihr 
teller  is  still  unavailable,  hut  published  figure*  tisdirale  that  an  energy  mnf  of  410  kWh  pet  tonne  of 
svaste  is  attainable  by  tombuslinn  of  fuels  produced  by  pymtysi!  in  a utility  power  statum  Incuse r- 
alum  for  steam  product  son,  fogowed  by  etrcIrscSy  general  urn.  can  save  ru  7 JO  kWh  per  l«nu  of 
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etc.  2.  Vibration.  3.  Reliability  engi- 
neering. k.  Shock  mechanics.  5,  Elec- 
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CRITICAL  A°SESSM£*T  Of  HAST*  COHVERSIOH  TO  BIBCY 
By  H.  A.  Gorge*  end  A.  0.  Thome*  * 
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•»'*•*»  fur  dwt.t  luattiiM  of  agricultural  rrstdur  la  wtl<  en*rgy 
»»ul  ftpurt  bail*  RC  ( Balletic  Pacific  Northwest  Lab*  RkD 
AU  WA  20  °t'  ,,T*  ,J*P  D«P  NT1S.  PC  A07/Mp 

Various  ncihoih  fur  rowserwuu  of  agricultural  wastes  lo 
uwNc  energy  were  evaluated  fur  further  c.  moderation  for  user 
opcrateJ  and  i .un men. rally  operate J tyilcm  Advantages  and  dtsad 
vantages  of  anatuU  digcV s*  . ' low  Utu  gar  pyrolysis  the  only 
t—o  alternatives  that  were  c atuered  hr  be  worthy  of  evaluation  fur 
over  operated  systems.  are  dticusacd  H ah  systems  mere  also  ronsrd 
ered  Icasihtr  for  me  stub  cummer v tally  operated  s> stems  In  .vs 
Uun  two  iHpnJ  product  systems,  hydrofyaaa  and  Icrmenlatxm  to 
ethanol  and  medium  Btu  gas  pyrolysn  (oUowcd  by  paacber  Tt.-pwb 
rear  Iron  to  form  a lututd  product,  were  evaluated  (KaB) 
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•I000NVERSI0N.  ( Hearing  before  the  Subcommittee  on 
Energy  of  the  Come,  on  Science  end  Astronautics . 
U.S.  House  of  Representatives,  93rd  Congress, 

2nd  Session,  June  13,  1974.) 
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within  the  set  of  data  avallatile.  the  validity  of 
Scnrood  I nger ' s quail  tat  tve  suqqestion  about  the  rote 
of  entropy  In  btosystems.  Entropy  changes  aeltajigna 
and  free-energy  changes  delta  gamma  are  analysed  for 
some  nho I e sequences  o*  biochemical  reactions  involved 
In  such  primary  processes  as  r>*>ot osynthes I s and 
respiration  As  a result.  It  Is  pointed  out  that  (1) 
the  format  ion  of  biological  compounds  obtained  Oy 
photosynthesis  seems  to  be  selected  on  tnc  basis  of 
the  induced  entropy  dor rease  within  synthesizing 
binSystcmi.  rather  lha.  on  that  of  the  energy  contents 
af  synthesized  comooui"  (21  the  sign  nr.d  tne  size  of 
the  ratio  of  the  produ-  t of  temperature  and  entropy 
Change  to  the  free  energy  ehanne  Tor  AOP  to  ATP 
Dhosnhory latlons.  suitably  coupled  to  glucose 
ovldatlon.  allow  a negative  r.hnnqe  of  entropy  even  In 
the  primary  overall  bloriegrsdat  Ion  process  of 
respiration.  Effects  of  reactant  concentration  ooth  In 
vegetal  and  In  animal  systems  give  further  support  to 
the  validity  of  the  suggestion  tamen  Into 
consideration. 
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UTIL:  fuel  gas  r*r>ductlon  from  animal  renld>.  I in  f-niral 
pr r spec  t I re 
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ABA  I Author  | 

•BS  The  technolcgy  of  fuel  cas  prreluct  (rt  by  araerooic 
digestion,  res  only  re  ently  been  recogni teg  as  s 
potential  alternate  energy  source  An  apci’catiei 
ehlch  Shoes  Dr on l S'  to  furnish  energy  is  tn.  digestion 
Of  animal  residues  The  objective  Of  this  rt.l*.  is  to 
develcp  a detailed  tecnni.ai  prr-jy.  rt  t v.  ot  tn.  srepe 
Of  tn»  ararroolc  digest  Ion  p-xe'.S  ma  t'.e  proolmt 
ana  prospe  t«  for  i-.pioltft*  n to  liroauCi  "-.t n.n.  from 
Animal  resuhies  It  Is  cor«lu<irci  1 at  tfe  teenno  ogy 
Of  anaerobic  dig.,  st  ion  and  tern  ccommtcs  ct  this 
technology  rue  f or  I gas  product  icn  from  selected 
ammal  resKSres  meritorious  for  development. 
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Grave  lines.  Nord.  f ranee  t 

Ocoaiiolcgica  Acta,  vwl  2,  July  1979.  p.  317-324. 
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ABA:  (Author) 

ABS:  Bacteriological  I nvest 1 **at  ions  earned  out  since  1976 

In  tn«  coastal  environ*  r.t  of  the  future  nuclear  pc»#r 
station  at  Gravel  lues,  horthc-rn  liai.ee.  nave  Included 
the  at jsurrment  of  nacterlal  ncle'-otropmc  activity 
and  G.omass.  The  total  nuirhor  of  bacteria.  determined 
oy  cpl I luoresccnce  microscopy,  varied  between  II  i 10 
to  tnc  5th  and  5.2  ■ 10  to  tne  7th/»l . As  a rule.  90 
ocrcw-nl  of  the  cells  sne wed  a green  fluorescence  wltn 
acr  lo  me  (ivt  were  sui-po'-cd  alive,  out  only  2.3 
oerccnt . on  average,  wt-ie  found  -viable'  on  seawater 
agar . The  uptake  ol  gl.uose  generally  followed  tne 
Vlichael  ts-Menten  nineties.  Put  on  some  occasions, 
results  did  not  lit  trw:  typical  saturation  curve, 
especially  during  phy tof I age  I laie  ■ Phaeocyst I s ! 
o looms.  Nevertheless,  this  measure  remains  suitaola 
for  the  investigation  of  tne  effects  ol  tnermai 
ool lut Ion.  because  tnc  netcrotropnic  potential  varied 
widely  (oy  three  orders  of  Amplitude)  and  was 
significantly  linacj  to  temperature . In  ar.  attempt  to 
determine  what  part  of  the  total  Oucterlal  production 
resulted  frem  tne  hoterot ropn ic  activity,  total 
production  >as  measured  fro*"  the  increase  of  oiomass. 
by  cplf luortscence.  in  diffusion  cnemoers  without 
predators.  From  a sc- r •*.-"-  of  24  e«p«- r i mor  i s with 
untreated,  heated  or  eMorir.ated  seawaters.  It  appears 
that  the  total  CcCtc-ru-l  production  averages  up  to  16 
times  tne  maul  mum  not  uptake  of  Olucose-C. 
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In:  learning  to  use  our  environment.  Froce<  ding,  ol 
I the  Twenty- fifth  Arnual  Technical  Meeting.  5.  it  lie. 

wash  . April  30  - May  J.  1979.  IA79  50326  22  4>  | IV>u.it 
Prospect.  III..  Institute  of  Environmental  Sciences. 
1979.  p 316  321.  Rcsearcn  supported  Oy  the  New 
Jersey  Institute  of  Technology. 

hajs:  /-biomass  energy  procuction/*Eleciric  generators/* 

ORCAftlC  wastes  (FUEL  CONVERSION! 

MINS:  / DYNAMIC  MOOClS/  ENEPGY  TECHNOLOGY/  Full  CELLS 

ABA  SO 

fABS : The  peper  presents  tmporiar.t  results  relevant  to  tha 

! processes  oF  syotncl ic  I el  evtiaction  and  direct  use 

oF  tne  do -organic  fuel  lr.  a ix>eer  cell  Tne 
Information  presented  is  purely  tncu-vi icai  ana  oased 
on  mathematical  anJ  physical  concepts  Ire  discussion 
focuses  on  the  Dioluel  cell  as  a pei fact 
e i ect  rocner.  ica  I apparatus,  and  on  1 1«  dynaaiics  or 
oiccunversicn.  Tnis  pf  ucess  Involves  the  a«traction  of 
multi  grade  saturated  and  unsaturated  hydrucaroons  of 
tha  system  Cln|HI2n*2l  from  refuse  Inis  process  is 
assumed  to  take  place  tr-rougri  the  interaction  of 
saterial  reactants,  via.  the  refuse  and  the 
env  if  onirent 
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A6S:  This  oibliography  contains  164  citations  on  me  . 

production  of  gaseous  and  liquid  synthetic  fuels  I *om 
< solid  wastes.  waste  p*  cxiuc  l s used  •«  the  synlhrsws 

Including  mmure.  tewuge.  paper . and  wuvJ  •»  e 
included.  Mothana  Is  the  primary  fuel  produr.d. 
however,  the  production  of  Oils,  methanol-  and  ethano 
is  also  o*scussed. 
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4/I011VI4N.  J 0.:  B/TITUE.  K.  . C/J0NIS.  8.  rtl ; 

9/ICentral  Electricity  Generating  Ccard.  Nortn  eastern 
Region.  England):  C/|Grneral  Engineering  Go..  Ltd., 

RaocMffe.  lanes..  Eng  Wind  I 

In:  Interna t * one  I Conference  on  future  Energy 

Concents,  london,  England.  January  30fCbruary  I. 

1979.  Proceedings.  IA7'»-3784J  I5-44|  London . 
Institution  of  Ele  trli.tl  Engineers.  1979.  p.  381  -384. 
/ * BIOMASS  ENERGY  PM<il)UG  1 1 ON/  ' TUI  LS/  ’ ORGANIC  MAS  fES 
(FUEL  CONVERSION!/  MASK  UTILIZATION 
/ BOILERS/  ENERGY  CONVERSION  EFFICIENCY/  ENERGY 
TECHNOLOGY/  FUEL  COMBOS  1 1 ON 
8 0. 

tests  have  Been  pe<  fo'mrd  In  order  to  evaluate  tr*e 
dos'. 'Me  use  of  funis  derived  lro»  domestic  and 
Industrial  waste  a-,  sm ptementnry  fuels  for  firing  in 
Moving  grate  pollers.  Umtures  of  oral  and  EPR 
I enriched  processed  refuse,  a Ice  jrada  fuel  prodUCeo 
from  a mtuturc  ol  dorr.*'. tic  refuse  and  oil  oaste)  nave 
been  fired  in  the  boilers  at  Kearsiey  • e * rower 
Station.  Results  o’  bn. ler  efficiency  tests  Indicate 
that  a mined  fuel  conte.ntng  40  ■('  E PR  would  oe 
burned  with  a minimal  loss  In  boiler  efficiency  and 
with  a slight  drop  In  nolle*  load 
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DOE*  Corp.  . Menlo  p*rk.  Calif. 

An  overview  repo- t on  biomass  derived  fuels  lively  tc 
achieve  futiee  market  penetration  and 
commercial  • nation  for  tne  DOE.  Solar  Energy  Division 
Fuels  From  Biomass  System  B-a.ch  is  presented  Fifteen 
feeds  lock  - to- product  routes  stujied  in  detail 

and  economic  dale  were  summarised  for  53  missions 
Ualng  a market  penetration  monel  and  assuming  base 
case  feedstock  availability  (without  federal 

incentives!.  It  was  detrrmmrd  tnat  «t,«n  of  t h.-  53 
missions  studied  penetrate  the  market  in  l».f>s  19 

m 1 « s I or.s  penetrate  In  2«>0  a 'Hi  IS  p'*,  tr.tr.  im  7020 
producing  arout  0.7.  3 S.  and  5 4 g ,r  1 : I linn  piy  of 
useful  fuel  products,  respectively,  ‘n  each  of  the 
years . 
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A6S  Technique*  of  converting  ceMwlOSlc  -ater  la  < • <n 

bl cra.  t xo  sugars  And  alcohol  ere  reviewed.  8'omass  <• 
a c**ilulo5<c  Arterial  i.*po»ed  o*  aipna  ana 
hneiwdluloM  and  lignui.  is  rcnc- .ule  aid  aoundant . 
ana  ii  . r.wrvo.r  of  -Ur  m,g/  stored  .hroogn 
onrtb-.ynthtds  Tne  ylela  o»  s*.ga  - tro«  £«l  lotos*  na» 
Dc.n  mrrea^d  to  903  ■<«  greater  ny  the  PorOuc  procei,* 
in  which  celluloslc  material  I*  soi vent -pretreated  to 
facilitate  hydrolysis  tr.  sugars  by  acid  or  •n,r"® 
History  of  cellulose  ennversun  ter.nology  by  acids 
ana  ef.tvine*  Is  given.  ..nd  the  PurU  «•  process  is 
described.  rot  tng  the  -.  Ivents  used  tor  pretre»teent 
■ men  produce  in*  intr, Mstd  *_t4»ar  *'4*  cor.seoue  t 
alcohol  yield.  It  >»  concluded  that  this  process  may 
alleviate  tne  future  fossil* fuel  dependency  of  tne 
chemical  industry  end  tnat  the  availeoMMy.  Quality, 
end  cost  of  glucose  fro*  the  solvent  pretreatment 

process  may  compare  favorably  elth  glucose  derived 
from  starch. 
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SBS  Tn*  chemistry  of  various  sectors  ol  en*rgy  proaxtion 
y r< » Canadian  sources  is  reviewed.  «no  irt^rtant  A AO 
areas  are  identified  Inis  20  cnapier  do.-  is  olvioed 
into  three  «e i n sections:  fossil  lueim.  perpetual  end 

reiK-ndbl*  sources  and  electricity  production  and 
Stor *g*  The  fossil  fu<  I section  Covers  coal 
conversion,  oil  said*.  *ar  I fur  i/at  Ion.  peat,  and  tne 
Canal  i an  gov*  r.«*nt  - * RfO  program  as  .ell  as  Canada's 
fos^i I *uel  resources,  under  rene-ioie  resource*,  tne 
ootec.tlal  of  buma-n  ts  discussed.  -•  tn  e*pnasis  on 
the  must  energy -eft  icier. t »na  least  costly  use  ot 
Olomass.  the  direct  burning  of  ecod  <he  uses  of 
enicrcoic  bacterial  sysiees  ‘or  conversion  of  an.-v,! 
sanur  e Into  eeth-ra*  ar<  e»snired  a:«og  ••*"  t*v 
interaction  of  pr.oiosyuthet  ic  and  »ul  fate  reducing 
bacteria  in  a vuMf  .mu  - sc*pa»  a te a anaerooic  culture. 
Suae  of  the  chemical  pc.dle**  encountered  during 
nuclear  general  Ion  of  electricity  •<  • considered 
Solar  energy  Is  related  to  tne  theraodynamic  and 
kinetic  limits  on  its  conversion  ana  storage. 
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BAjS:  /*  ALCOHOLS/ -Blutass  INlPGV  PRODUCT  I0N/-CRO  GRGe.H/* 

FE  BUI  1. 1 AT  1GN/*  PHOTOS YN  i i.C  S I S 
BINS : / SOLAR  ENERGY  COMVtRSIlAI/  STARCHES/  SUGAR  CANE/ 
SUGARS/  TABLES  (DATA)/  tROPICAL  REGIONS/  eATER 
ABB  alb 

ABS  Three  plant  species  are  compared  in  their 

ohotosyntnetic  anilities  to  provide  useful  energy  m 
tne  form  of  alconol  »ne«  groan  In  a tropical 
environment  An  evaluation  of  aro«ug  requi rement % . 
Ohctn  ynthetlc  product  vlty.  uAt#r  use  efficiency, 
energy  redo ireme-nts  f or  production  and  yields  of 
feraa-ntaole  substrates  is  presented  to r cassava,  sugar 
cane  and  pineapple  Production  records  tor  sugar  c«e 
and  pineapple  gromn  under  a nign  level  of  management 
tn  na>a 1 1 and  cassava  gro*n  e*per imental ly  tn  Costa 
Rica  and  Jamaica  reveal  that  carponyorate  production 

per  nectare  per  eonth  tKcreasas  from  pi.xa.iple  t-» 
sugar  cane  to  cassava  It  is  pointed  out  that 
pineapple  IS  .ell  adapt. d to  the  su®ho-»d  o.  v-m.a  id 
tropics  and  thus  Ue  gr.m.ng  of  pin-apple  I.-  . •••  ryy 
conversion  »s  particularly  .e-l  Suitvo  to  tlx 
e.plottation  of  large  a.  eas  not  cjrr*.i|ly  lani.  r 

Cultivation 
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asss  ,'Ms  . 

.Ill  And  bit  »«••  *7'1,*7 

1979  Vol  l.  U'9  r . vol  »•  ”••'  •»  ,fnr 
trot*  tdua ' Hem.  se,  *7-  5.737  ,r.  47-  530-. 

ABA  B J 

ABS  Con*  I derat  1 on  I*  Qtv*»  to  such  toolcs  as  *n*»r 

col  lector*.  solar  ponds.  solar  Iherni*!  sy5i<ni,  solan 
thermal  component*.  OIEC  systems  pnotovo* tule 
System*.  • i n<)  po-er . Ue-.s'cnnt  cooling.  blc—** 
conversion,  fly-reel  energy  storage  co»|i«f»wn  air 
energy  storage  tacrnology.  ana  thermal  •'«*  magnet  lc 
energy  storage  Papers  are  a 1*0  presented  on  tiiermai 
energy  storage  lor  bu'idlng  *p"ce  c«n«JI  Honing  »o#l 
call*  eiactric  venicle  systems  n.itteries  for 
electric  venicle*.  hydri.gen  rnrrg  /.  coal  1 1 <ju*  f act  ion 
ana  gaol  f icat  Ion.  I lu'd'ieo  beO  p>«-es*ir.Q  for  energy 
conversion  systi-«S.  In  si  to  oil  sn.rle  and  gas 
technology  geotnerma I energy,  heat  engine*,  end 
Stirling  engine  analysis,  finally,  attention  I*  e 1 so 
given  to  space  powr  system  revjul  rrments.  satellite 
solar  array*,  aircraft  i-o— er  SVAtems.  space  noc  If  sr 
reactor/isotope  po-er  sysler-'..  controlled  fusion. 

thermoelectric*,  thermionic*,  anti 

•agne  tohydr odynam lus . 
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UfTl:  Increasing  gas  turbine  efficiency  trrougi-  the  use  o»  e 
•aste  heat  methanol  reactor 

AUTM:  A/JANES.  C.  4.  PAA : A/ 1 Ca I I f orn I a Energy  Commission. 
Sacramento  Cal  If. 1 

In:  Intersociety  Energy  Conversion  Engineering 
Conference.  14th.  Boston.  Mass  . August  5-tO,  1979. 
Preened I ng*  Volume  2 |A79  51726  73  44|  ■asnlngton. 

0.C-.  Ameriren  Chemical  Society.  1979.  p.  1968-1972 

I!?  the  paper  discusses  generating  of  additional  po-er 
” *P  ” ^uit  heal  of  a 0-*  turbine  trreugn  »ne  use 

of  a last*  heel  met  Hanoi  res. tor.  «ith  fe  ad/ent  o» 
•ethai.pl  as  an  •>»"»•»!»  tu-t-me  «t.ci  . ..--ste  neat  can 
09  recuperated  as  cnemial  energy  by  »•*"* 

•nd  thermic  reaction*  and  redeemed  •-*  high  grade 
thermal  energy  in  a comr-ustor  1°"  ° * 

■ . mn  i — - cvc  i * gas  turpir.e  by  the  addition  Ot  a 

^;;ttr::.r.%~t  m,,h.;u.  r.,or«.r  .««*. ««.  33* 

decrease  In  fuel  cost  An  overall 

coa I - 1 o- met  nanol • tO*e  *ettr tel ty  conversion  efficiency 
of  42*  In  tne  near  term  appears  attainable 
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Chicago  1 I I.  | PAT  A/IEO  I 

f Conference  ^>onsor«d  by  the  University  o*  Illinois  end 
US  Department  of  Energy  Energy  » U« I . vol  4 Apr 

1979  239  p 1 1 or  individual  Hems  see  A79  46303  to 

*79  46331 | 

*AJS  /•COfdERENCfS/'fNfRr.r  f r*tSf  BVA!  ION/ ‘ENERGY  CONYE-siOh 
/•ENERGY  STORAGE/  'l«!  Rg>  lECHfflloGf 

■ INS  / BIOA'ASS  ENERGY  PRODUCT 1 0*1/  rONIRoiLEO  fUSION/ 

El  EC  'ROCHE  NIC.  A l CEILS/  INERGY  CON/I  RS1CN  £rf|C!ErCY/ 
■AGMfllC  flELO  C'JNf  luiKATION./  M«tl3A  DESIGN.  SOLAR 
COLLECTORS/  SurtPC  >Nl,U<  IING  WAGNIIS/  SUP!  RvONOUC  I I V I T f 
/ TMI08AL  1 6SUI  All  ON/  UllLIUfS/  eASIf  (l.(«Gt 
Ullll/ATIOTr/  ■ASIC  UTILISATION  V A I f R — A Y f tNERGf 

ABA:  A . T 

*BS:  the  conference  fooi'.ed  on  nuclear  energy,  energy 

Storage  end  Conserv.it  Ion.  alternate  energy  sources, 
and  coal  Spec  HI ca I I y . papers  -ere  presented  on  the 
Char  t . t er  I S 1 1 CS  nf  the  f.lgh  po—  rr  d ISlty  (ofcVra- 
reactor,  advanced  * ue I r-eMet  *rprr,.-ches  to  inertial 
fusion,  thermal  storage  e f f le  lent  in,  effects  of 
modifying  heat  transfer  properties  of  indigenous 
sands tones,  design  of  empressro  air  energy  storage 
Systems  Superconductive  magnetic  energy  storage, 
e I ec t ronega 1 1 ve  chr-rmical  reactor*,  oiomass 
gasification,  fuel'.  and  chemicals  from  oiomass.  study 
of  a -ave  energy  device,  and  a steam  process  foe  coal 
gasi * icat Ion. 
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UfTl:  Thermochemi cc • conversion:  Biomass  gasification 

AUIH  A/GARRETT.  0 I 

CORP  Garrett  Energy  Rev  arch  and  Engine  -ring  Co..  Ojei . 
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■A JS  /'BIONASS  EtJtR&y  Pi/ODUCIION/'rrASTE  IN£rG»  UTILISATION 

■ INS  / GASIf  ICATI3N/  HYDROCARBONS/  PROOUdlON  ENGINEERING 

ABA  00 E 

ABS.  The  thermal  conversion  of  b*ommss  into  mrd<um  Btu  gat 
1*  being  studied  In  process  deve lop-mnt  units  of  the 
multiple  hearth  typ»*.  the  operation  of  the  PDU  Is 
described  end  a process  description  t*  given 
Significant  findings  ->th  respect  o the  steam-carpon 
react  ion  rates,  stability  of  the  nyprocerpon  oases, 
end  direct  contact  dry  g o*  manu'e  are  sumaterifed. 
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Ene~«V  f rua  urban  kAttti:  Report  on  a lotus  group 

a • scussion 
A/NICHOLSON.  M E 

Matneaatica  Inc . . Princeton.  N.  J avail. Nils 
SAP  HC  A03/MF  AOI 

/•CIUIS/’EUEEG*  CONVERSION/ *tNE ROY  POl  IC»/ • | Mt  RGY 
IECHnOlOGY/  mASTE  LNl»'C»  umUAUW/-slMC 
UTIL  I/AT  ION 

/ COST  ESIIAUTES/  ECONOMIC  FACTORS/  ENv  I RON'-INJ Al 
DUAL  1 IV/  CABBAGE/  THERMAL  INERGT/  MASTE  UlSHiSAl 
OOE 

A qualitative  «ss«ssmnl  ol  tn«  opinion  ror-term ng  tM 
cuwxrc  la  I • /al  ion  potc-nttal  o»  urii  vi  «.isir 
t ecnnol og I c » is  prtsei>lrd.  Barriers  to  the 
co.Msr  c i <i  • I /a  t l on  cl  IP®  urban  waste  energy  iiiobct  un 
systems  tnat  were  fliitu-.ua  include  erail>-»'.  in 
serving  long-  term  contr.-cts.  uncertainty  Wiel 
environmental  laws.  pioblems  with  tne  supply  ol 
reluse.  disposal  and  use  ol  rcsioue.  uncertainties 
about  luturo  ia>  laws,  legal  o»rn»rs.  technical 
re  I • aoi I 1 1 y . and  Citizen  dissent. 
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European  waste- to-rnergy  systems.  Case  study  ol 
Rennes.  France 

Resource  Planning  Associates.  Inc.,  Washington.  U.  C. 
AVAIL  NT  IS  SAP  HC  AOJ/Uf  AOl 

/'ENERGY  CONVERSION/'!  f.tRGY  TECHNOLOGY/- FRANCE/  WASTE 
ENIRGY  UTIL  I/AT  ION 

/ COSTS/  EUROPE/  HEATING/  SOHO  MASlES/  SY«UUS 

ENGINEERING 

RES. 

Tl.*»  Pc nncs  wasl e - tc -erief  gy  unit  is  OtM.riOtd.  Inc 
unit,  wnicn  burns  the  mi.nicipel  solid  waste  of  ine 
City  and  26  surrounding  small  ccrnunlues.  is 
connected  to  the  district  heating  network  Along  with 
an  oil-fired  heating  plant,  tne  Rennes  luHn-.t  i««n  unit 
provides  sp.ice  heating  and  domestic  hot  *a|<>  fur 
nearly  S.GOO  housing  units,  nospital  uui  Mn.gy. 
university  dural  tor les . aro  other  institutional  and 
commercial  buildings.  Ine  sale  of  energy  recovered 
from  municipal  solid  waste  more  than  pays  for  tne 
operation  of  the  combust  un  unit.  Ine  collection  of 
waste,  the  design  and  cf<eration  of  the  system,  and  the 
cost  of  the  system  art  discussed  in  detail. 
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UTIL.  Biomass  energy  success  stories  A portfolio 

Illustrating  current  economic  uses  of  renewaoie 
Biomass  energy 

CORP  B i (mass  Energy  Inst..  Inc..  Winnipeg  IManltooei. 

avail  ntis  Sap  hc  ai.a/mf  aoi 
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ABA:  ERA 

ABS:  Twenty-one  1 1 lust r at  ions  of  tne  use  of  energy  from 

Btoe-ss  by  the  swg->r.  pulp  end  paper,  aanuf ec t ur i ng 
end  wood  products  industries  and  for  space  heating  of 
residences  end  Inst l tut  lone  I buildings  ere  presented 

uses  Include  the  combustion  of  wood  wastes  and 
sugarcane  residues  for  production  of  industrial 
ele-tric  puwer  needs.  Steam  production  for  ble.-rhlrg 
and  dyeing  operations,  heat  for  induslr  ial  cs  »<'>».  ami 
space  heating  Tne  si*  appendices  give  inluf«alio«  on 
the  overall  availability  of  biomass  a no  bioaviss 
residues  In  the  US.  and  Canada . 
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UTTL:  Maste  energy  recovery  study  TLSP  Final  I «v.» I . Apr 
• Dec.  1977 

AUTtf : A/GOlOBIC.  R.  A ; B/URrVlCrA  0.  A..  C/SlHilCiiJ.  N. 

C 

CORP:  Research.  Analysis  and  bevel  comen t Cui p . Color  kx 
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MAJS:  /‘ENERGY  1 fi  ANSF  E R/ ‘ MAS  1 1 ENERGY  d I I L I . A t IUT. 

MINS:  / COST  EFFECTIVENESS/  E'-ERCY  CONSUAIPI  lu.'./  HlAI 
t y CHANGE RS/  SYSTEM!  ANALYSIS/  TESI  TIL  it  I • I ES 

aba:  GPA 

ABS:  Part  I Ol  Illy  report  outlines  the  t .-d.n  Itx*.  i u'.  d for 

Ocleralning  aporoprlale  Schemes  fur  energy  I eubve ‘y . 
Bntn  therm. -dynamic  and  economic  cunSicfcrat  luns  a# 
presented  Part  2 contains  rejectc-d-«ne*  0.  rccurcry 
studies  for  facilities,  which  are  typical  al  »«..! 
instil  lat  Ions  Part  3 Is  primari  |y  tonctnej  witn 
special  Industrial  recovery  systems  end  wor.l  o.upitt 
are  e rryult  of  the  T'nwer  AFB.  04.  surrey, 
er  ignt- Patterson  AFB.  OH.  was  also  Sw'vvyed  during 
this  study 
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ABA  GPA 

ABS:  The  current  state  of  the  art  and  tne  potential  o» 

aotial  Ic  plant  blowwiss  systems  over  the  ne»t  three  to 
five  years  is  out  liner!  to  tug'/'sl  industrial 
devc  I -Oircnt  and  re'-cai  • h opportunities  Giant  «eip 
(■.irriicvitis)  capable  of  prodigious  absolute  gro.tn 
rat«-'.  (Dot  io»  pencil  t«'.e  growth  rates!.  Is  recogniied 
as  a choice  source  of  biomass  *or  energy  me  major 
unsolved  problem  In  algal  (are.  is  harvesting  t n* 
algae  In  a way  that  ones  not  couture  aorc  energy  than 
It  p-oduces  Centrifuging  and  drying  require  so  *uc" 
energy  as  to  be  prohibitive  Some  lore  of  filtering 
and  concentration  of  the  algae,  by  reans  ot  mouceo 
settling,  floatation,  or  filtering  followed  Oy 
anaerobic  digestion  o«  the  algae  menu*  to  produce 
sethane  is  the  most  pr.  cable  teenn'eue. 
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MINS:  / ENEBGf  LONSEBVA  T | ON,  fNEBGT  CONVERSION  Ef  E ICHMCV/ 
INDUSTRIAL  WASTES/  Pf  CM 
ABA;  ERA 

ABS:  the  prir.ary  objective  cl  me  Division  of  Industrial 

Enrrgy  ConS-rvatlCn  'O  1*0' Ovf-  lech.*  It*. y that  will 
■••VC  Industry  anc  agriculture  ao>c  fr/rry  tfflt  rut 
Worn  to  remove  t ecfno i »<g! ca I and  ecn**e>ic  L.rrlrrs  to 
ennancc  Industrial  imp  If  mental  Ion  of  enrroy  c< I ctent 
processes  and  tccnnology  Is  treo*''"1  Sut«*c  • -ra's  to 
carry  out  tie  Division*',  goals  ar « «i<  ,,  ,i  | ne'e 

are  waste  energy  redu<  t lor  alternate  Mtei  i.il* 
utilization  advanced  C'generat  lo>- Irutustr  i.yi  p>oces* 
e**lciency.  and  ag«  icit • lura I and  'nod  proir's 
ef  f *c  lency . 
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UTTL  Mission  analysis  for  tne  federal  fuels  • rem  b'omas* 
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ABS  The  market  penetration  «odw I Is  oesrnped  and  t >v 

Or  r ce<*ure  u'C-d  •»•  vcle*  ting  fee  analysis  missions  mlfn 
oolentlal  foe  cmw  rC  la  1 1 tat  led  is  identified  |p>« 
Inputs  to  the  market  penetration  m.  ale  I are  discussed 
eacept  for  feed'.tork  aval  lability  data  Tne  model 
Inputs  I nc  1 urte  tonvent  ur.al  fuel  prices  aryl  oe*an< is 
and  mission  ennver' Ion  economics 
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ABA:  t»r>E 

ABS  Biomass  IS  an  economically  and  env I r onment B i • y 

attractive  fMi.  gut  -t  Is  of  ten  dlf  f Icul  t to  collect, 
store,  ship,  and  use  f - «s I » y in,j  bigma-s  to  a vv-cif  It 
gravity  nf  i 0 el  imin.It*  s most  of  l**«-sc  Iivatvm.  u|al 
proolems  and  proOcrs  u uniform,  cleao.  n.,i.i  • • „ei 
denslfled  biomass  It*  .e  Off  Before  end*.  . M.wv  |„ 

0.  * g,  bi'mmss  resides  generally  renui»« 
preparation  the  s«pa*atlon  o nwnodtuvt  i|  i. ir,a 
comojst  ibles.  evpec  tally  for  voli.i  •,„iu.i|,.,  ... 

mil  Mrs.;  and  d.ylng  Al-ul  SX  of  the  rvry,  extent  If* 
raw  Ol'mass  Cj«n  be  e<f>r'dea  in  pri  pst  atiatt  Mat  t to 
3:  in  dees  I fleet  ion  In  Ms  denslfled  form  f.i.m  yss 
can  oe  bu*  nr  a *n  staoda'd  equipment  vim  • . <kr  e * 
emusioes  a"d  increased  heat  release  a.Mi  HetM  I 
ef f iciency . 
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AuTM  A/SAMA.  H.  PAA  A/tflubama  A A M Ui.I.erSIty, 
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In:  Applies! Ion  of  ^ol*r  •. ->e>  Oy  . Procml>n«t  of  the 
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Press.  I97B.  p.  4B1-4I-G. 

MAjS:  / • B lOEllt  IS  1C  POTENT |Al/’tlOMASS  ENERGY  PRGOUC  1 1 OH/  • 
INf  (H.1  CONVERSION  EFFICIENCY 
MINS  / AGRItUllUKE/  ENERGY  IECMnOLOGY/  GASIFICATION/ 

HYDROGEN  I ULLS/  LIOUEI  ACTION/  ORGANIC  SAilti  (.full 
CCNVl RSIOMl/  PHOTOLYSIS/  THERMOCHEMISTRY/  BASH  LNERGY 
Ul 1 1 I/A  I ION 
ABA:  C f N. 

ABS:  ln«  oiomass  production  and  conversion  potential  of  t ne 

soutncastcrn  u.S  . with  Its  large  forest  land  and  noM 
res*Ooe.  long  coastal  areas,  abundance  of  water.  large 
amounts  of  readily  collectable  agricultural,  ur'd"  a"4 
industrial  waste  natei  >als.  longer  rainfall  and 
lertile  soil,  is  c«am»n«d  various  typos  ul  t>io>  ass 
production  and  conversu-n  metriods.  I nc  • ud  i i.y 
terrestrial  and  si  I virul  tore  I biomass  as  i I a-, 
neroaccous . aquatic  and  oceanic  waste  oicasis*..  are 
evaluated  A result  ol  a silvicultural  b'omass 
production  found  that  Its  pr  ci*S>c  1 I v • t y und.  r 
closed  ’.pace.  snort -rol.it  ion  conditions  timid  yield 
annual  dry  * ton  • eqol  va  I c-nt  s of  5 to  13  tons  per  acre. 

!t  was  also  dcterelncd  mat  t ne  most  prom's  «.g 
product  ion  of  large  quantities  of  blcm.iss  In  lim  51 
U S would  u«  tne  t slvt. 1 1 shmer-t  o*  Intensi  vc- 1 y ■ managed 
energy  fares,  using  moody  ard  herbaceous  species, 
including  forest  and  cr*«J  residues.  high-ylt-ld  crops, 
ar.o  an  i a a I i*anure  Special  attention  is  g*v*-n  !•* 
diaqrar:  that  describe  blfavass  convei  s ons.  such  as 
terrestrial  bio-'ass  and  domestic  residue.  «nd  lu  a 
descr ipt i on  of  the  basic  st«ps  in  ethvnul  product  Ion 
t i'oa  farm  products 
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MAjS:  /’BIOMASS  ff«PG»  PLOOLK.  1 10*/ ’I  hlhGT  C ONV  t»M  ON/ • l hi  ROY 
PtOUl  RE  MEN  I 5/  • l hi.  RG  Y ST' RACE 

MINS:  / AC  1 1 M1 1 y i BIOLOGY  1/  B.OCHtMISIRf/  BIOMASS/  lifClS/ 
RECG*-«N0AT  IONS/  TECHTO.OGY  ASSESSMENT/ 
iHtRMGCHIMI SIRy 
ABA:  Author 

ABS:  I he  Jet  Propulsion  Laboratory  i jPi  i of  Caltech 

conducted  a study  of  byconversion  as  a m>ns  or 
identifying  tr«  role  of  bioMH  foe  meeting  the 
national  energy  fuel  and  chemical  reguirminiv  >4  tne 
role  and  means  for  JPI -Caltech  Involvement  in 
Dioconversitn  tie  DloC’-nver  sior  study  I nc  I • a m d tlx- 
following  categories,  bu-aass  sources,  chemical*  from 
b i can’. . t her* -.chemical  conversion  ot  b<u*  to 
•MU.  biological  Conver  sion  of  b'emias*  tu  furls  a.  d 
Chemicals,  and  basic  biuccavverslon  it  unit*  a 
o*tai  led  review  is  Included  of  the  oicvonvnylra 
fields  cited  mitn  specific  conclusions  and 
recoam  noat  «ons  given  fur  future  research  urai 
development  a r<j  overall  biomass  system  engineer  "4  aid 
econ.wic  studies 
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UTTL:  Electrochemical  use  of  biomass 

AUTM:  A/GILLET.  I PAA  A/ILtegc.  Univcrsite.  liege. 
Belgiuel 

Cooper  a 1 1 on  Mem ler rancenne  pour  I’Energie  Solaire. 
Revue  Internal i or  tale  one  I lotecrnique . 2rd  Semester. 
1978.  p.  46  50.  In  french. 

MAJS:  /’BIOMASS  ENERGY  PROCUCMON/’El ECIRIC  GE*ERAtOMS/« 

El  EC T ROC HEM ICAl  CELLS/ ' I Uf  L CCMBtlSTiON 
MINS.  / ENERGY  TCC»W:uIC4;y/  GluCGSt/  ClyCEROlS/  M' DAOGEN 
FUELS/  SOLAR  ENERGY  CONVERSION 

ABA.  HI 

ABS.  Electrochemical  omdation  studies  of  glucose  end 

glycerine,  which  etc  substances  derived  from  plant 
biomass,  are  reported.  It  is  suggested  that  these 
substances  serve  as  solar  energy  storage  systems  The 
results  of  preliminary  tiperimrnis  are  Considered  »itn 
reference  to  the  determnet  ion  of  parameters  tnat 
would  enable  the  a-.iy  of  suier  cr.org,  storage 
systems  which  use  sub>.  -nces  ub l a I nvo  fro*  plant 
blcar.t. 
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UTIL:  llouifl  fuels  from  biuM'S 

AUTH:  A KOCSIEB.  J t . PAA  A/I  A-  Izuc.  y State  Unlvci  n*ty 
I fid?  . Ar  I z t 

American  Institute  0»  Aeronautics  and  Astro  .ml  rs  nr .a 
Arizona  SolAr  Energy  kr  car  m Comm<  ss  Cuifrrrm.* 

on  Solnr  Energy  tcchriilugy  States.  flvirnU.  An/ 

Kov  2.  2 I.  1978.  AIAA  S p Sesvertf.  supfto  I cel  ry  | he 
Arizona  Solnr  Energy  In  • . oren  Ccmml  - slon. 

»»AJS:  /'BIOMASS  l'*FP6Y  PFOCXlCtKifi/'HvL'A./C.AReoN  f(tf  t 
PRODUCTION/  ORGAN ! C NAMES  ifUEl  (ONvIrmoni 

mins:  / energy  hohnoiogv,  ii'Ajio  phases/  hi.jusis/  si  wage/ 

SlUOGE/  WAS  IE  UTILIZATION 

ABA  | tumor  | 

ABS:  A pro)' ct  is  describc'i  with  the  objective  of 

converting  'elluloslc  Iblomassi  and  .ntte  polym-r 
materials  to  liquid  Fuel  equivalents  of  current 
commercial  products  (kerosene,  diesel  fuel,  high 
octane  aa&oltne).  A the' eel  conversion  Approach  is 
utilized.  Ouallty  products  nave  Been  produced  wth 
eipected  y I •IQs  In  the  20-100  gals  fuel/ton  feedstock 

depending  on  the  type  of  feedstock  processed. 
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In  NATO  Pi oc  of  the  4th  Intern.  Symp.  on  Automotive 
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MAJS:  /•ALCOHOLS/ 'BIOMASS  EN>  f<GY  PPOOOC  T U)N/  'GAStOUS  FuElS/* 
WASTE  UTILIZATION 

MINS:  / ENrwGY  CONVERSION/  ENERGY  TCCHNOlCGV/  FERMENT Af ION/ 
METHANE/  TRANSPORTATION  ENERGY/  WA.»IE  ENERGY 
UTILIZATION 

ABA:  G.  Y 

ABS:  Bloconversion  processes  For  the  production  of  alceno's 

and  gaseous  fuels  fron  bionuv.s  or  tngnnic  plant  sng 
animal  matter  are  discussed  An  an.i'rcplc  digestive 
I f ci  mentat  l on  | sen.  ue  is  presented  for  the  product  -r 
of  Tr  thane  a»d  ethmol  from  couple*  Organics  and 
organic  starches,  respectively  The  implications  rf 
the  utilization  of  alcohols  and  ga.tous  fuels  fo- 
transportation  are  discussed 
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An  evaluation  of  wood- * aste  »izr gy  conversion  systems 
A/LtVf  L TON.  B H 

leve I ton  tB.  h t a- i.l  Aociatcs  ltd.,  v mcouver 
(British  Co  lumo  U I AVAIL  MIS  SAP:  HL  A09/WF  AOI 

Environ.  Canada  We-. tern  Ferrv I Froducls  Lao 
/•ENi  PGY  CONVERSION  WASTE  I'EBGY  U 1 1 1 1 ZA T i ON/'WJOO 
/ BOIIEBS/  fLUIOIZEO  DID  PROCESSOR./  FUELS/ 

SASIf ICATION/  INPUSIRIES/  MAKRIALS  RECOVERY/  SfaTEMS 
ANALYSIS/  TECHNOLOGY  UIILIZATiON 
3.  V. 

The  British  Columbia  Wc  • d w>  ,tr  Energy  CnUrQi nat I ng 
ComoM'.sion  mas  (truc-o  to  evaluate  tne  potential 
Increased  use  o*  «k<i  waste  as  an  ei-ergy  source  in 
British  Columbia.  As  part  of  thl*  piagram.  t .>« 
oirmiitce  commissioned  a study  of  ire  tecnnology 
available  for  recovering  enec Oy  from  *ocd  maste  nnp 
evaluation  o»  the  merits  of  various  systems  available 
for  energy  reccvr ry . The  terms  Of  reference  of  tn» 
study  may  be  so»»a'  if?.:  as  folloaS  Ml  identify 
aotenttal  arol  tc.:t  u ns  in  th-  • ore  t - pro<iuc  t s industry 
for  mood-waste  fuels  to  replace  fossil  fuels;  121 
identify  and  esses i the  relative  merits  of  tne  various 
Classes  of  sys’rms  for  mood  energy  conversion;  and  (3| 
Identify  and  evaluate  specific  edsttng  commercial  and 
pi  lot -scale  systems  for  wood-energy  conversion  with 
emphasis  cn  all  possible  end  uses  of  eacr  system 
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Practical  aspects  and  ai-ol  l<  it  Ions  of  b'pconversion 
A/HASGENTE  Uf  E l . J.  B PAA  a/INtr.P.  Un  < versl  te 
Nice.  Franuei 

In:  litter  nat  Iona  I Solar  Forum  2nd.  Hamburg,  west 
Germany.  July  12-14.  I97B.  Reports  Volume  j 

(A79-J8S76  l6-44|  Munich.  Deutsche  Gesellscbaft  »uer 
Sonnenenergle.  1979.  p 17-26  In  French. 

/* AIGAC/ • blOMASS  ENI RGY  PROOJCI I ON/ • FOOO/ • 

PHOTOS* (THESIS 

/ ENERGY  TfCHNOIOGY/  HYDROCARBON  FUEL  PRODUCTION/ 

meihane/  proteins 

P. T .M. 

The  p-iper  discus-  es  the  harnessing  of  tne  oasic 
react  Ions  of  phot csynihes I s arxt  m I r root gan i sm  activity 
for  the  purpose  of  Industrial  production  o»  hlgn 
energy  materials  that  are  easily  tiwta.  Some  of  tne 
or.  cesses  men t lone. I Include  photolysis  ot  water 
constituents  and  nydr.-N*n  prrxpctloe  at  low 
temperature,  algae  cultivation  on  lagoon  surfaces  and 
reels,  the  transf o> mat vrmt  of  thesn  algae  Into  methane 
Uy  bacterial  ferment  at ten.  and  the  production  of 
oroteln  food  rich  In  essential  amino  acids. 
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UTTL:  Urbiiii  n«»tes  a a ..-nergy  source 

AUfH:  A/KULSTER.  J L.  A*  A/ | Ar l /onj  State  University. 

T amper . Ar I X . » 

In.  Energy  systems:  An  analysts  for  engineers  and 
oollcy  ackers.  New  fork.  Marcel  denser.  Inc..  I978.  p. 
75-78. 

MAJS:  / • Is  I '.MASS  ENERGY  P«OL»uC  1 1 ON/ * ENE  ROY  SOURCES/ • ORGAN  I C 
WAS ItS  I FUEL  CONVERSION •/•wAStl  UTILISATION 
WINS:  / CELLULOSE/  ECONOMIC  f ACTORS/  EffERGI  CONVERSION/ 
ENERGY  TECHNOLOGY/  IIVURUCARBCN  fUEL  RieCOOCf ION/ 
METABOLIC  PASTES/  ME  IHaNE 
ABA  G.R. 

ABS.  The  main  inqrcofent  of  urban  refuse  that  Is 

convertible  to  energy  forms  is  cellulose  Availaole 
cellulose  type  material  lr.  urban  refuse  is  limited. 
I.e.  only  about  2 S po cent  of  the  U.S.  energy  needs 
could  be  fulfilled  utilizing  waste  runiclpal  sources. 
If  one  considers  agricultural  and  forest  wastes  as 
well  as  'energy  farms',  the  supply  becomes  virtually 
unlimited  Thus  the  use  of  cellulo.e  as  an  energy 
source  would  appear  to  expend  on  avallaoility  of 
reliable  conversion  processes  ettn  attractive 
economics  Several  options  c*  1st  for  useful  conversion 
of  cellulosic  type  materials  for  energy  purposes. 
Methane  gas  recovery  from  existing  landfills  Is  a 
possibility  tor  ‘suitable’  sites  witn  relatively 
Simple  technology  Suitable  sites  are  limited, 
however.  Biological  processes  are  capable  of  producing 
sethane.  comoos t . and  glucose.  Attention  Is  also  given 
to  refuse  cnaractarist.es.  a list  of  resource  recovery 
systems,  economics,  markets,  and  anvl ronmenta I 
consluerat ions 


ATS 40743  « Pountwl  of  twomau  is  aubaituM  lor  pmio 

Mum  m Canada.  C R Ph.ll.pi.  D L.  Gia.au lav.  and  M A.  Mfhcattry 
(Tor onto,  dwm.li  Toronto.  Canada!  In  Chamniry  lor  xnwyy 
P>ucae<*'>yi  of  ttw  Symposium.  WinnHmS  Manitoba.  Canada.  Juna 
SI.  1978  |A;»40/36  W44|WadiMieiun.  0C.  AmarmanCharmcal 
Socaly.  19/9.  p 133  164  76  raft. 

The  polar. t.jl  lor  producuon  of  iKprrd  timh  Rom  taumau  wi 
Canada  it  auamd  To  Mm  and.  tha  ararlabd.ly  and  coat  of  wuod 
W alias  surplus  lounrSwood.  bush  irsrduat.  ana. yy  pianuuon  baas, 
and  muntcipal  sulni  wastes  I mostly  cclhjlositl  »a  aranunad  Pioaa 
•ny  liter  mat,  chatmcai  and  biochxnuca  cor.aa.  won  procassas  ara 
docussad  T'w  mam  compaiilraa  options  ol  Canada  lor  tony  term 
liquid  fuel  supply  ara  ihown  mi  tabular  form  SO 
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MAJS:  / " Bl  04SASS  ENfRGY  PRCGUC  f I Off/ • PHOTOS  YNTma  SI  5/  STL  Alt 
ENERGY  CON Vi PSION 

■ INS:  / AGRiCblTUwE.  CORN/  ( M ROY  CONVERSION  IFflCUHf/ 
ENERGY  UtnNOlOCY/  tot  Sit  IbElS/  « -lANCt,  cAf  O U'4/ 
PHOTOCHEMICAL  REACTIONS 

ABA:  B J 

ABS.  The  paper  o-  sc  r I bei  biu  tis  P'  oocctiu  i llvtagh 

photosynthosi  s am:  cuM.<res  b 1 0’a  .S  energy  yield  with 
yields  from  incident  tolar  radiation  and  free, 
conventional  fossil  fuel  sources.  Tn«  areay  of  l.ino 
tnat  will  h.tve  to  be  devoted  to  biomass  pf  ub  t *<m  in 
or  car  to  mawc  tnis  energy  source  aortnahiU  ,,r- 
examined  and  consideration  Is  Qivcn  to  the  kxx  . of 
biomass  utilization  as  an  ena~ gy  source.  Ircludiig  tha 
meeting  of  decentra  1 1 zed  energy  rcoutrpment v ami  the 
distribution  on  e sayylit  sea’*  of  solid.  I.ryuid  or 
gaseous  combust  i Dies,  tne  perspectives  of  biological 
solar  energy  conversion  systea*  are  considered 
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Energy  evaluation  Cf  ngiiculturcl  waste  P'ocA.<  t . 
4/BOUCHET.  R.  -j.  PAA:  A/( Inst  Hut  National  la 
Recnerche  Agronomique  Paris.  Francei 
In  INOVA  industrial  innovation.  Conference  Paris 
franca.  June  13-17.  1977.  Proceeding;.  volume  2 

4,s0,_,7‘44’  fftnlstmee  <V.  I' Industrie. 

1978.  p 174-160  In  french. 

/ "BIOMASS  tNCPCr  rROOf-t  TIC4I/  'MyOROtARB  .N  Full 
PROCUCUON  WASTE  G I 1 1 I /A  I |0f. 

/ AGRICUL  TOME/  CARbONIZAT  ICf:/  COUQuSl  It  './  HWMENfAMOf 
/ WE  THANE/  METHYL  ALCOHOLS/  PYROLYSIS 

B . J 


Some  result-.,  m Franc-  «n  the  energy  ...,tp4Uun  a# 
biomass  wastes  are  pi  isentia.  fopi  methods  of  b’o*eae 
energy  production  are  briefly  revicem.il  1 1 » metn-nat 
production  through  »«•  eenistiem.  ,21  aice/hc.l 
product  ten  ihrougn  f c-r  w<  m at  ion . 13)  cixfiuti  ion  and 
I4|  carbon  1 /at  ion  and  pyrolysis 
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MAjS:  /'BIOMASS  ENERGY  PROOUC  HOW/  • CONG0  ESS  1 0**  A l PE*  08  IS/* 
ENfPGY  TECHNOIOGY/'UNI  HO  STATES  CF  AUCRICA 

MINS:  / ENERGY  CONSERVATION/  l NERG Y CONVERSION/  SYNTH  TIC 
FUELS/  WASTE  ENERGY  UTILIZATION 

ABA  RE  S. 

ABS:  Testimony  and  statfnc"l'>  on  • Ytuat  And  prloit  lot 

Surro'  ndl  ng  the  dev  e I r»p*  ent  c*  Dlocor. version  Iblomass 
energy  conversion!  In  the  dlTTerent  te  graphical 
regions  of  the  United  States  are  preeoted. 
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Presented  at  the  2d  Coni,  on  Waste  Heat  S«»iiigc»*H  and 
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waste  ENERGY  utilization 

MINS:  / CEMENTS/  ENERGY  CON'-E  RVAT I ON/  TOSSIL  TuClS/  PATER 
IMATERIAil/  STEELS 

ABA:  S B S. 

ABS:  Industrial  production  uses  aonut  40  percent  of  the 

total  rnc  gy  consumed  *n  the  United  States,  the  "-ajor 
share  of  this  Is  derived  fro*  fossil  fuel.  Potential 
savings  of  scarce  fuel  is  possible  Ihrougn  the  >»•  e of 

„ thermal  energy  storage  ITESI  of  reject  or  pt  <m  e'.s  h#at 

tor  subsequent  use  fhr«e  especially  sionllicant 
moustrles  inhere  hlqii  temperature  T£$  appears 
attractive  • paper  and  pulp.  Iron  and  steel,  and 
cement  arc  discussed.  Potential  annual  fuel  savings, 
aitn  large  scale  implementation  of  nr.ar-te»m  HS 
systems  for  these  three  industries.  Is  nearly 
9.000.000  bbl  of  oil. 
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I Author | 

Solar  energy  c,„  effetfvely  he  utilt/cd  to  ann'erate 
the  anaerobic  fermentation  of  organic  m.tt,r 

heat  ■ ng  the  slurry  In  tne  dlgeste'  to  t*>e  c|  

temperature  during  cold  ulnler*  i.as  production  rat# 
Can  further  be  Improved  by  adding  so me  catalytic 
a cents  A fiat  plate  '.olar  «a?er  neater  na*.  boon 
ccurle-l  to  a spiral  beat  eachangmr  e»th  rldP|i  In  the 
digester  Slurry  of  a hir-gas  Plant  . Effects  On  <ias 
production  rate  and  on  -aste  retention  period  in 
presence  of  different  additives  are  studied  at 
different  temperatures.  An  analysis  of  the  teohniQues 
to  improve  the  duality  of  produced  gas  ts  also 
discussed 
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ABA  8 J 

ABS:  The  chemistry,  thermodynamic*  and  process  steps  of 

the  Pyroconvers'on  of  biomass  arc  rv-s.  ■ bed 
Cons  id- rat  ion  is  given  lo  chemical  »cac  t ’br.s  of 
biomass,  char  react  ion*  ano  c narcos I p-oduct  io«. 
Pyrolytic  o i I production,  and  gasification. 
hydroQcnat  'on . and  comb  st  ion  of  P'v,n  is*.  the  b<umess 
can  be  burned  directly  fo-  heat,  ur  it  • .an  (r 
converted  to  solid,  liquid  or  gasco #s  synthetic  fuels 
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Resource  Recovery  ciikj  Cvnser»atioo.  vol.  3.  Mar,  1978. 
0.  41  59  Research  sujiortej  Dy  trie  Consoiioatad 
Natural  Gas  Service  Co. 
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ABA : 0 . M N 

ABS:  the  paper  presents  a sti-dy  o»  municipal  waste  recovery 

In  which  acid  foraors  In  the  waste  natcriai  were 
separated  from  methane  formers.  A plug  flow  digesting 
system  consisting  of  ten  Individual  jars  or  3.6  I eacn 
•as  constructed  to  sufipress  methane  production,  while 
SoluPlII/Ing  cel  lulus ic  material  Into  organic 
breakdown  products.  The  organics  were  tnen  fed  to  an 
03  I E SI R I cont Im-ius  stirred  tank  reactor)  for  tr# 
generation  of  met  naira  g.is.  later,  tne  same  experiment 
was  tried  on  a larger  scale  1 20 BO  I total  working 
volume,  followed  oy  a 2270  I CSIRI  tne  comoined 
system  was  found  effective  In  redo..  Ing  tne  need  ror 
gas  scrubbing.  At  lent  lor.  is  given  to  acetic  acid 
Inn  ib  it  Ion  of  acid  form  trig  r*  icroorg.ini  sms  (wmen  limit 
the-  sol  ub  i I i la  t ion  in  tr>e  plug  flow  unit).  It  is 
suggested  that  future  researen  In  this  ares  focus  on 
the  development  of  ml ci  < organ  Ism  populations  which 
will  tolerate  higher  levels  of  acetic  acid. 
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MINS:  / AlCOllOlS/  CITIES/  SGUO  WASTES 
A3A:  M MM. 

ABS:  Testimony  was  given  ar-.d  arguments  wore  heard  on  the 

economics  and  the  technical  viactnt,  oi  Pu-cucmg 
\ aiconol  fuels  and  c new  I cal  fe«-dstoca„  troi« 

agricultural  products  and  wastes  and  urban  organic 
wastes. 
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MINS  / COMMERCIAL  ENERGY/  M 1 CROC  AR  BON  FUEL  PROOuC T I On/  iom 
COST/  RESIDUES 

ABA:  J M B. 

ABS.  Conversion  of  crop  rositCes  from  corn,  wheat . 

soybeans,  suu.tr  Cano.  Cotton,  rice  ana  other  products 
may  provide  the  U.S.  with  up  to  6.4  times  10  to  the 
15th  power  Btu  per  year,  if  suitable  collection  and 
processing  facilities  con  be  developed.  Extraction  of 
a combustible  gas  1 1 urn  crop  residues  by  burning  tn  a 
flaed  bed  with  limited  air  suf*>l*es  is  proposed  as  tne 
•oil  efficient  means  for  eiptoi-.ng  tne  res i dues 
Updraft,  downdraft  and  cos. draft  gas  producers  are 
described-  an d applications  of  the  gas  producers  to 
lumber  mill Irg.  neat Ing.  cotter,  ginning  and  pumping 
Irrigation  water  a> e mentioned. 
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A LCOmOL./*  1 1 EE  CYCLE  COSTS 

MINS:  / INDUSTRIAL  PLANTS/  MAIMEMAT  C-‘  OGE  IS/  PRODUCT  ION 
ENGINEERING 
ABA:  DOE 

ABS:  Fourteen  studies  arcl  reports  In  which  tne  economic 

aspects  of  producing  ethanol  from  various  b*o<  r •% 
feed-stocks  were  evaluated.  Tne^e  studies  pie-.  m*cj  26 
ethanol  plant  curif  I gur  a 1 1 uns  The  major-  assi-wp t nil. 
made  and  I no  fmancia-  and  cost  /per  forma  net-  pa.awrte'-s 
* used  for  cac.h  coof  lgo>  at  ton  were  ider.t.  fieri  Ihis 

infer  «a  t ion  was  used  lu  ccapute  life  Cycle  Cc  I . of 
ethanol  prockrction  using  tne  full  life  cycle  fci.-.t 
model  arid  tne  systems  tu  project  tne  util 'ration  of 
renewable  resources  model  The  differences  l<etw  cn 
ethar.ol  selling  prices  given  in  the  itudir-.  rev- wed 
and  those  obtained  with  the  models  are  d*  «cu  vnl  Life 
Cycle  costs  were  also  calculated  using  d tuaryi  >et  of 
financial  parameters  for  all  ethanol  'o-if  ignrjt 
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UTTt:  Prlwry  Impacts  of  gn^lng  aquatic  plants  tor  energy 
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VAdS:  /•AOUICULTUPE/'BIOVASS  ENERGY  PRODUCT  ION/* tNV I RO;MC NT 
EfftCIS/*OF  f SHORE  ENERGY  SOURCE  5/  'PLANTS  I HOT  AN  1 1 
MINS:  / ALGAE/  EGCRGV  TCCMNOICGV/  MASSACUUSE I TS/  NEARSHORE 
MATER 
ABA:  V.l. 

ABS  The  env  I ronmrnt  a I Impacts  of  'ysters  proposed  for  tut 
larg.  scale  culture  of  algae  or  ntlur  aquatic  plants 
on  tne  open  ocean.  In  snallom  coastal  eaters,  or  in 
ponds  on  land  are  r.onsltiered  All  systc»'.  are  found  to 
ae  potentially  darsjer'>us  for  tne  n.ilurai  and  nutsn 
tnylrrarents.  but  tliose  for  t nr  land-based  farms  are 
tore  dependent  or.  the  e»act  design  n»  tne  ponds  and 
their  processing  units  than  cither  the  open-ocean  or 
near-shore  systems.  Therefore,  if  cr»v  1 romrenta  I 
impacts  are  used  as  criteria  In  the  choice  of  a 
system,  aquatic  plants  grovn  In  ponds  are  better 
suited  for  development  as  blomnss  sources  tnan  tnote 
Cultured  on  the  open  or  ran  or  near  in#  snore. 
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larturh  M C Fbcfcmem  anrl  G T.  Too  (Pirrlue  Unwyrtrfy.  MNo 
Lrliyroi  Ind  I fUnmartrry  ot  I* -not  tnd  U S Omrtomr  of 
fnoryy  khtlwo*  fntrfy  Cnntorwro.  Chrtfo  If  IS  71, 

19/6  I fnaryy  ICIK I.  *ol.  4 Apr  1979  p 753  775  TSnh 

Tacbrwjuei  ol  coovorting  collulotc  m Mynah  in  bmmatt  to 
•jgori  »nd  alcohol  nr  rotnermd  Branon  a • rr*uioor  mitmf 
compnwrl  of  >lpt>r  and  homorRiAow  md  ignrn  n unmobli  md 
abundant.  ntd  « a ttumw  of  oiln  anaryy  oorrd  thnv^i 
phototyndtovt  Thy  voM  ol  tugnt  Irom  crAjtnv  hat  ham  mcroaiod 
to  90S.  or  qrrate  by  dto  Piartua  procam  m mbicti  coHiAouc  malarial 
It  totrrot  pir'tratrri  to  lacditata  hydrolynt  «>  *S»i  by  and  or 
rorymr  Mntory  ol  callulota  conrorvon  tacit  oology  by  ««tt  and 
anrymyt  n givro  and  tbr  Purdua  prorata  n datctAwd.  nolaig  lha 
tofrantt  utad  lor  prrtraotmani  mt.rh  produca  lha  rarratad  sign 
and  contaouam  alcohol  yatrl  It  it  condudad  that  ft»t  prncam  may 
allyriata  tba  IbS/ra  lotaf  fual  dapandanry  'A  thr  chamcal  tmSjttry 
and  that  lha  yra’lybf.ry.  duality  and  cotl  of  glucota  I mm  *a 
tohant  ptrnratmaot  procam  may  compary  lavoraMy  yrtlb  ghvotr 
drnvad  bom  ttareb  A T . 
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MINS:  / COST  ANALYSIS/  ELECTRIC  POmCR  PLANTS/  Energy 
CONVERSION  EFFICIENCY 
ABA:  I Aut nor ) 

ABS  This  paper  presents  the  case  for  the  adoption  o* 

Blemass  Energy  System  for  supplying  electrics*  Pnergy 
to  the  rural  areas  of  rtevelopmo  CGtntrles  Its 
advantages  a*  against  convent  Iona  I generating  systems 
and  Other  methods  Dl  solar  energy  utilisation  are 
presented  The  various  arpccts  of  this  system  are 
discussed  The  problem  areas  IN  tne  system  'eaoirlng 
research  and  drvel  pmr-r»t  are  Identified.  Finally,  tne 
research  efforts  under  may  lo  tha  ai.thors’  institution 
to  solve  soma  of  these  problems  is  reported. 
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Substantial  orogre  ■.  a.u.  mad*  on  ooin  trr  agricultural 
ana  Hie  processing  aspects  of  these  tuals  from  Oiomass 
research  p-rgr.in  H.trvr  ting  cnerjt  Iprs  »er#  performed 
at  all  locations  for  tr.lh  sugarcane  ano  tmeet  torgnua 
Although  final  ylald  dala  »ere  not  statistically 
analyzed.  It  Is  apparent  that  large  gains  in  total 
biomass  mere  achieved  thrcuQi*  the  'atrcd’Ci  ion  ot 
narrow  rom  soacli.g  An  rgronovlc  d*  r On  st  r ri  ion  o* 
smeci  sot  gtuyt  product  In.  In  tne  Midvest  vas  earned 
dot  The  Informal  Ion  < n I lectld  Indicated  ' Meet  Sorghum 
snomcd  cons  iderat.  lc  t .f>-nt  ml  in  the  Mid»est.  provided 
that  short  season  processing  problems  can  oe  overcome 
Total  biomass  yields  r.  .iched  values  of  25  8 metric 
tons  per  hectaro  on  a ory  ue<?>t  oasis.  Under 
nonlrrlgated  condlt  ions.  It  arneare <i  ti.at  smeet 
sorg'.um  vas  energy  self-sufficient.  Laboratory  eorit  on 
bagasse  drying  rates  aas  Initiated 


ORIGINAL  PAGE  I 

OP  POOR  QUALITY 


A 


f 

I 

79N2U.ibl*  ISSUt  19  PACE  ir'0  CATEC lift*  29  RRT* 

T10-3‘093-VOt-5  (hie:  l v 7b  C • G V 1015- t 31  78/12/00 

203  k AGES  UNCLASSII  ItU  DCCUkUNt 
UTTL:  Wlsslin  analysis  fur  tnc  tadcrll  I utl k from  bi&«ass 

Dri  ura%.  Volume  5 B I ccbem ll  CU  I (i.rvcrslcn  Of  arenas* 

to  lulls  and  ctiet-iU  .il*. 

AUTH.  A/jOn£S.  J l.;  B.tONw.  M.  i ; C/5CHOOl£V , E.  A.; 
G/OIChENSOn . ft  l. 

C0RP  Shi  I r-t  er  na  1 1 one  I Curp  . Menlo  Per* . Calif. 

AVAIL  . NT  IS  SAP . HC  All>/Kf  AOI 

ABA : DOE 

ABS:  In  me  analysis  of  it.c  «oa#.-ooic  digestion  .4>t 'on*  , 

specific  feedstock*.  including  animal  "■ai«*ri-  »hlit 
stra.  and  marina  algai.  igianl  help!.  a.  e *u..sl«Vred 
on  a case  txi<,is.  the  |.n<t,-isi»  a*  . 
investment  and  operating  tosls  *•.(  .'«i  ,tH' 

availability  and  eellnoility  of  me  tecbno»«.gy  ••*»«» 
t-nv  i ronncnt.il  consldn  at  ions  briefly  m-.cti- • .-.I 
analysis  of  tre  ferwH-nt.it  ion  of  biomas-  te.d-.ti- As  to 
o t nano l from  sugars  and  tnc  a.'loal  P-  -k.i  t loo  mo 
sugars  are  descrioid  Alter  cfciM.  lblng  **•»  |.i  .•  « ss  *or 
teraonldlibn  of  sugars  to  alcohol,  est  iw-at  li-u 
investment  and  operating  costs.  *>d  ta»r,c..|  ug  ••*•  m# 
aval  laid  Illy  and  reliability  «♦  tne  teennolc  gy  mil 
en/ironmor.tal  const  doi  alloos  a numr.r  . nt  ..  1 1 . . " it  • ve 
feedstocks  -md  process*'-  for  producing  me  l0r-  »tjbie 
sugar  solutions  arc  c-raaircd  Ttm.sc  pcnefcoi-..  fur- 
producing  tin.  sugar  soUfons  are  cammed  n a manner 
Comparable  altb  mat  mentioned  acovu  Tne  f . e-J--«  ocas 
included  in  tie  analysis  are  sugar  car.e  *»-*-•«  -tram, 
and  aquatic  biomass 
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KAJS.  /'BIOdASS  LUEPGr  PkOOUCIIOW/'OuClSIlt  If.lKM,  (NiRCV 
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utilization 

ABA  S C S 

ABS.  In*  article  rtvle--.  me  U S.  Pulential  t*i»  i.-i.-i  solar 
biomass  cnc-gy.  noting  individual  la.ul  u a-  pm | .Is  m 
terms  of  potential  cunt  i I but  luns  to  blt-mai  loel 
Inese  lnclu.lt  cropland  .aid  forest  land  pruke  t l*a» . 
urban  areas,  meconati « * a I forests,  pdsiuiis  .in.1 
ranges,  and  idle  Cr<jplai4l.  Estimates  are  ■•..«*_■  lor 
gross  a i-o  collectible  net  energy  yield  lt»«  *_'*>Meot 
of  intensive  tree  fatsiig  and  tne  role  of  •iv-el.illy 
crops  In  energy  pnedue  t ■ on  a e discussed.  Cn.  ri.it 
agricultural  market  * lor  crop  la-id  p'v.iv.  1 K.i,  ar«- 
identified,  and  conslile.  at  ion  is  given  to  e«ia.rts  and 
livestock  production.  V..r  loos  tniirumentai 
Cons  un-rat  Ions  relating  to  tne  production  and  u a*  of 
biomass  energy  are  outlined  suen  as  stream  pollution, 
loss  of  pro*Vic 1 1 *•  lands,  and  atmospneric  pollution 
Possioi 1 1 1 ies  for  Increasing  pbotosyntr.es ■ s efficiency 
ar#  proposed. 
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P*A:  C/IPlfcsourl  -R.i|.,  Unuyry  I t v " *'9*°°**  1 * 

0#ov«  r.  Colo.  , AuOiist  1977  g-  ’ 

!•  «*^-50.;b  22-  4j  i he-  Tors  Ilrr?c^*^:7«* 

Cbemical  Engineer*.  I97«.  p t*»3  ij,6  t'Tut#  0f 


It  is  estimated  t rv*  i aii.roa  I mate  ly  ore  l.-n  it,  »,♦  t-.« 
total  energy  reguirerM.il  of  tne  United  Static  rr*uld  oe 
»cr  by  using  present  • arming  te<nn-guns  on  iul.*  lands 
to  produce  Oiow-asS  anil  by  utlll/mg  pior.  .t  from 
agricultural  aestet  . « on version  o*  oir.i«»k  to  • Jbana 
cr*n  be  acoonpl  isbed  tfirough  th»  process  of  uo.i  ai* 
dige-ticn.  it  is  co*h.  I urtad  mat  bfocon.t  rsio,  o*  plant 
matter  to  tetteue  Is  «-« .-nomical  ty  attractive  at 
today's  fossil  fuel  prices,  based  on  present 
technology,  a reas.  nat-le  return  could  be  eiprlvM  .1  in 
a gas  price  of  $2/HsCf . 
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Cc ngrrsy  ‘Ireitcred  t>y  I'  e Intfrrat  •«-  dl  Solar  I • rgy 
Scc'ely  ana  UNESCO  Elni'era  N y . »erg«non  Irf  i 
Inc. . 1979  Vol . I.  619  O.;  vOI . 2.  7 7S  P . vol  3 
925  O I for  InalvICua'  Item*  See  A79  17277  lo 
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th,  roluees  e»a«im  ucn  topic*  a*  Inter  net  inna I ana 
national  solar  enerqy  p’ogran^.  fco»'o"«r  e'f«-  t •.  o» 

»»  lar  energy  utilization,  and  policy.  wkI.’I  . e'«d 
lap  Icneniat  ion  aspect'  nl  *e*Ar  energy  Cor • irln  at  Ion 
Is  given  to  such  tcchrural  asra'P.  of  'o’rrr  ew  .y 
utilization  as  solar  radiation  -narActcr  .t  energy 

storage,  photovoltaic*  MicluOIrg  ■r>.trt  pna>r  | . 
photocheml  Stry  and  pni  Pblnlogy.  flat  P'ate  tol  nr  tor* 
I including  solar  o^nd'.  ind  select t e turtai  • i 
Coneentrat  Ing  systems  . solar  neat  mg  «-<i  c.  » i 
Solar  thermal  poaer  sysfers  (Including  jn-ar  • r "cl  I 
gradient  systems),  ulro  pour*.  ar«j  agricultural  ar<j 
industrial  aoollcatlors  of  solar  er-e'gy 
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M Wu  lAlehene  ASM  Ommrorv.  MurmvrlN  Ale  I la 
Aopi.r-m.nn  of  «ol»  •roryy  Proc—rSnp  o«  dm  Thtrd  Soutlaaiar 
Coalmeaee.  HumwN.  Ala  . April  If  IS.  1*78  (AT*  4*701  1*441 
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The  btnmmi  production  and  Cameroon  potential  o*  the 
youdmmfmn  US.  anlh  rtt  imyr  loreyt  lend  end  aaood  'art*  Mmy 
met  tel  meet,  ahundence  of  ntor.  lest  amounir  of  <eed4y  cat 
actable  apKulturel.  urban  and  mduMnal  rvwrr  mmn*.  lonyn 
rainfall  and  lartile  tod.  n eaammad  Vainui  typm  oi  txorrmai 
production  eat  Cameroon  meibodt  mrtudmy  mrrmtr.d  and  vhncul 
turd  bnmm  ei  «MI  m harbaraout.  aquaic  and  opur  *ri 
bnman.  me  mraluated  A ratult  of  a uhoArnl  taomam  podreten 
found  If  at  in  productivity  I enter  rioted  tpare  tbort  rotation  com* 
iron*  ctndd  yield  annual  rhv  tort  trynarnrr  of  * to  1 3 font  per  acre 
H erat  af«o  dnermetad  that  iha  moil  promnmy  production  o'  laryt 
rpjantiiiev  of  hromaH  mHrtSCUS  mnufd  ha  dm  eitablnhmenr  of 


■pacrey.  inriudmy  foratt  and  crap  reuduet.  h-g»  yield  crop,.  and 
ammal  manuu  Soarial  anammn  * prrn  10  dee  am  The!  date 'he 
briwnaa  corner irorn.  turh  m tarreytrial  bromam  and  dnmeirv 
'endue  and  to  a daacnption  of  rba  hour  irapr  m ethanol  modurfon 
from  farm  product!  C * • 
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Chicago.*  Ml  i Vllnstltuteof  Ga,  technology. 

Institute  of  Gas  Teci.ro,  leg, . Energy  from  in,  Sui. 
Synposlu*.  C^>C*»QO,  1 I • , Ao^  3-7  !97fi  u.rf)r  .. 

*AJS  / * BIOMASS  CirfC'e.  9R..OUCTICN/  tf»04ific  hASft/??uEi  ° 
COnvC  PS  ION  i/*  SvNTttr  f ic  f Uf  IS  / • f uTili/atio 

• INS  / Ar.P,C0ltUP€/  ECONCC  ANilrs“/  E*W C^J^S.on 

EffICIENC*/  CNEHG*  TECMNOiocy/  lent)  USE/  P*S*APCd  AND 
»00Dl0P,,tNI/  TltM,rno,ir  ‘SStSSMENT/  MASTE  DISPOSAL/ 

• ■A  lAuthor) 

AiS  Morh  Is  continuing  to  develop  processes  ana  systeete 
nrrro,rT  V'0**"0”  ®»  »V"*uels  Ana  mergy  ■ t n t er  s ■ v# 
ufC^e  2 ^'i0'.r?n**-bl,‘  b'0~ar‘%  <*nd  N«SteS.  An  uoa,,. 

*Uto,*Ct  ’•  oresrnteo  In  this  oaoer  tna 
•r.iea  recent  re. ear- n ana  commercial  oeveiooment* 
•r.  s^ar.fffl  .a  ,,  o.sposal  repec.ents  an  i^ollta 
orcbles  ana  eastes  are  her,  .caa.  so  co-Pmea 
sfn,s»l -energy  reo,»ry  processes  at«  currently 
receiving  the  mn-,t  .ttmtlon  Blo-AS,  prr<Syct  Ion 
a I rec  tea  specifically  to  energy  applications  n»,  ^ 
yet  oeen  ooti.i  zea  for  large  scale  systems  am  ,, 
the  mi,,.,  oeve, cored,  s , ages  |„  lcr<,  ’*  "* 

■estes  offer  a si? a i i IhjI  continuing  supply  of  tn.im 
oretkacts  awl  synfurls  ana  p. amass  can  ultimately  ® 
serve  as  * »*Jor  Source  of  Supply  The  primary  pnotyiye 
lorjay  Is  to  develop  practical,  econoaic  system  oe2Ttr* 
•mz  to  aoapt  hr_.ii  conversion  processes  to  particular 
ra-mater,.,,.  Presuming  ,ha,  th,  eorh 
• ill  successfully  achieve  tms  goal,  a long-term 
•rrc*°f  org-n,c  •*  ••  *«no-  ana  accept  in*. 

Ifrl  H**ro*°  Tb*“r#  '•  "°  “’*»•••''*  reason  «ny 
•f for t should  no,  succeed. 
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A BS  The  technical  ar.o  CwuruvMC  feasibility  of  cataly/eo 

DI.b.iS  gasification  to  prod  ice  tne  specific  products 
Tie  t n. me  . hyd-ogen.  c«rr,on  tonoi  ' oc  . Or  synthesis  gas 
for  'ji-nerat  Ion  of  arum  r. la.  methanol  or  nydroCaroons 
are  reported.  The  aork  in  the  cement  reporting  period 
■as  centered  on  laboratory  studies  to  determine  the 
relative  activity  of  N.,.C03  ard  tr.ua  ana  3 t/2  times 
as  much  as  oorav  or  uncatalyied  «o<,o  at  both  SS0  and 
6S0  C.  The  effect  of  biomass  composition  on  gas 
production  «at  determined  by  gasifying  aood.  barn,  and 

cel  lot ose  In  al  I c ases  bark  samp i es  pi  oduc cu  mu r e gas 
than  Chair  respective  ■ 1 OOs  the  use  of  coepmetl 
Catalysts  to  optimise  fi  INne  production  s/s  Stimflr-d. 
Initial  screening  it  total, tls  s«v  ii.,i».  Il«  m-sign. 
procurimert  and  Installation  of  tt.e  process 
development  unit  It  <*  ertbed 
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ABS  Ai|a,rvate  energy  conversion  v/tied.  such  as  ocean 
therm..  I energy  ctNMvrslui  I'JlfCl.  ■ no  p.»er. 
geutnerma 1 veils  vml  uneiuss  Conversion  are  oeing 
I'lplr.iyd.  arid  r»-  e».»mit.«d  In  mim  mwt.  for 
coeevrcial  viability  At  a tiw  etien  Uni  ten  States 
fossil  fuel  and  uranluai  resources  are  found  to  Pe 
Insufficient  to  sunply  rational  needs  into  tne 
taer.t  y f irsl  century,  it  is  essential  to  oroaden  tne 
case  of  feasible  energy  conversion  technologies  Tne 
*ot  I vat  tors  for  ov.ol.,  • i.t  of  Inu.e  four  alternative 
energy  fores  are-  t .Util  shed  Prtaary  technical 
Aspects  of  OIEC.  ■>  nd . geo  t.ner  ma  I mo  piuaass  energy 
convtrslo n systeas  are  drscrirxd  along  «i  tn  a 
discussion  of  relative  .Kivanlax  s aro  disadvantages  of 
tne  cincopii  fir. ally.  ih*  s>  rt  'Miiit  is  voiced  tnat 
each  .if  tn«  four  syst-  ■ . stiOuid  tw  devetepco  to  the 
prototype  stage  and  cvIbytO  In  tl«-  region  of  tne 
country  and  In  tre  sector  of  tcuviay  «nicn  is 
ioap I I sentar y to  tnv  lire  of  system  output. 
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ABS  baste  Quantities  ard  characteristics  in  tt«  g s ere 
rev 1 c-ar d and  aaste  lo  energy  CcnvtrMun  t>il«vil<gy 
evaluated  All  asst*  abater  la  Is.  e>clUsiv«  r.i  ii«..e 

\tro»  mining  opei'Atlun'..  are  consider*.*!  Tn.  1 .f  n-Hi I ugv 
is  revlcac a u.ider  inj  cate^o*  les  of  - echini ca  1 
proci  tiiiK}.  biological  ror»e>sion  systems 
t nermai /ciivmica I s»  at.  m-.  ard  caouttMi  I«sk  riant 
features  of  many  epermt  ing  fact  title.  ..r.-  o r 
ano  detalle<i  cngitHert ng  and  »cor.d»ic  analyv*  , ..t 
se.en  specific  system’.  ..r*  prcsvntc  1 An  vr.il,  s IS 
also  made  of  tne  technology  .nd  costs  for  i.  „.r  ,iun 
Of  pyrolytic  til  v»  ir  ax  mane,  avtr.mel . rt,-i 
ammonia  inv| roomer. t » 1 1 -o * lot  'on  data  ,.r*.  . >n!(d 

■ne<e  aval  lati'e  a»Kj  tie  current  tuiitr  n I tc*lM«al»gy 
Priefiy  rvviesed  (imi  I us  Ions  on  in  * ..ivei  m., 
technology  are  mack  and  research  needs  con-  id-.-r.  d in  a 
series  of  r«-c<  mxnda  t or  is 
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A8S:  The  nr-Dl  leal  Ion  of  l wn  tolia  n'ste  utilization 

technologies  • Incineration  with  mat  recovery  ana 
Pyrolysis  - In  lnti’u»a»ed  Comr».r> . t y Energy  Systems 
I ICES  I terylrg  CMMinll  In  of  1000  to  100.000 
I m..->o  1 1 ant  a is  con*,  i «-d  T*>e  *u  1 1 .-»b  i I • t y of  t»o 
Inclnrrstor  tytrry  f l w'* * Chamber  Incinerators  and 
I nC  litre  tors  wlln  a.itcirall  design  for  vat  recovery 
or  fw-.it  e»ct-angi*rs  >n  * no  fuel  g.»s  stream*  and  four 
Oyroiysis  systems  I OCC' <lenta  I . **..rr.».  Landga'd  ana 
Re f uCyC I cr  l for  use  in  ICES  Is  c»ar  >ned.  Design  and 
cost  » ammeters  are  presented  for  systems  using  sol  10 
waste  to  supply  energy  for  a IlS-aoe  snoppirtg  center 
and  a 72S-acre  nee  ro"»ielty  two  designs  are 
cons i <*ereft  »n  detail:  a system  tasno  on  current 
ttclmologv  in  wnicn  a i..nk  of  fl'edl  engines  is  used 
to  nect  tne  electricity  requircrcn.s  of  tne  center 
•nilc*  waste  feat  is  «,w  cl  for  space  heating  and  coaPrg 
of  tno  center  and  surrounding  ctc.vintty;  and  a system 
based  on  advanced  fuel  technology  Results  indicate 
that  sol'd  waste  generated  within  i 

resident  lal /comrvrc.  Sal  Community  can  meet  about  3 to 
5*  of  the  total  fuel  i*  T«r.d  Systems  Incorporating 
so | id  waste  pyrolysis  units  acoea*  to  t>c  economically 
viable  if  disposal  costs  e»cced  IJO/ton 
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An  effective  method  for  converting  biological 
to  Mould  fuel  I.  th«  production  Of  * *' 

Hydro  I ys I a of  cellulose  and  fermentation  Of  in* 


resulting  Sugar  The  conversion  of  mood  (r|lulo*4-  to 
surer  is  best  achieved  'hrougn  dilute  M.lfuric  ar  ig 
hydrolysis  process  tt.c  hydrolysis  of  »>ne  ,s 
‘••scribed  by  a two  si.p  consecutive  re.*  t 'on-,  o* 
caccnar  I Ilf  Jt  Ion  and  <•*  < cw-*x_si  t ■*>*•  T *-  - lint  «*e» 
reaction  kinetics  of  im.ib  of  these  react  • ran  h..»e  been 
estaollsbed.  taper Imnlt  w»tn  a.cxl  crius  'how  tt»r 
P*»**"C*  of  considerable  resistance  to  >1  'fusliW*  Of 
sugar  and  tf>e  nature  of  iced  growth  An  c«i|  imlZ-'t  Ion 
t'ljlyslk  for  r«n*tn  yield  o*  s y.gar  in  a M-lCeUtcr 
reactor,  used  tor  hydrolysis  reaction  s p. '--.ml to 
tr>o  analysis  Mew  possible  Imorovi-ments  in  « — ~ia~rrf 

Of  Such  reactors.  With  * proper  c ho I c • of  pfuce.% 
para-^trrs  of  trapvra'iir*.  I ldu'd  flow  rate  and  total 
percolation  time.  A new  o'ant  design  concept 
incorporating  -ore  new  l-rocess  innovations  h.*s  been 
presented 
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E-’ergy  conservation  thMugh  waste  utllizaticw. 
Proceedings  of  tne  Clonth  Biennial  wat .onai 

SAP^Ses"0  Con,*r*f'c«  Chicago.  III..  u.,y  j . 1978 

Conference  sponsored  by  th.  A-er|ran  Society  of 
wc  ban  cal  Engineers  ...  . tc.  r American  Society  of 

•r*  rani  cal  Engineers.  I"78  57*  p lrt„  , no, y,„u.,, 

Items  see  A.9-40j«7  to  A79-404?S| 

/ *C0.*EE  PENCES/  * I NOUSTPI  Al  WAS»ES/  SOUD  wASTiS/  kUtl 
f.EPGY  UT  | L 1/AI  ION/  'WAS  IE  UMII/ATIC*  $ l*'  **Slf 

^“tAGE/  INCINERATORS/  ^ 

S 8tC0vt0r''  POLIUTIO*.  CONTROL.'  Sf-AGE 
TREATMENT/  URBAN  PLANNING/  WASTE  OISPlfeAL  *'tf 

C.K  0.  f 7/- 

* °f  oacer*  00  He  conservation  of  c.wrny 

Ir^’?.U!l  "**t,0n  °*  'hduStrtal  ano  munlciMl  .aste 
products  Is  presented  General  too'cs  Include-  r.-covmrw 

Of  energy  from  i0,,d  w.st.  pre«ucts.  ..rp^TuM^T* ^ 

*•  Conjunction  .,|M 

recovery  systems,  processing  end  meter ie I ..cover. 


vetnoos.  legal  and  econrmte  aspects  of  tne  development 
Of  waste  util  Hat  Ion  systems  the  planning  end 
operation  of  waste  processing  plan's,  liquid  waste 
tre tnerat 'on.  end  research  related  to  conserve! lo..  of 
energy  by  waste  utilization. 
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3/AiK.KlN  B pa A G/I«ungl.  Tekn.ska  Hogskolan. 
Stucthola,  S«*0»n I 

In:  Intersoclety  Energy  Conversion  £ ngi r<-er i ng 
Conference.  I3tn.  Sun  bitgo.  Calif..  August  20-3S. 
1978.  Proceedings.  Wo  I one  2 IA79-IG001  01-441 

Marrandalc.  Pa  . Society  of  Automotive  Engineers. 

Inc..  I 97b . O.  1176-1104.  Becoarci,  supported  oy  tne 
Notional  S-edlsn  Board  lor  Energy  Source  De  ve  ' opn>*nt  . 
St  yre I sen  for  Tefcnisfc  UtvacMIng.  and  Trygger's 
Foijiaiat  Ion  for  Scientific  Rosearch 

/•BIOCHEMICAl  FUEL  CELtS/*BI0A"*SS  EnERG*  PRODUCTION/* 
HYDROGEN  FUELS/ *SYNTHE T 1C  FUELS 
/ ANCLES/  CATHODES/  ECCliOAlIC  FACTOBS/  ENERGY 
TECHNOLOGY/  POSER  PLANTS 

1 Autnor | 


...  c«u  : 

,, — «... 

processes  ‘ Cocpriccs  a 

of  tco  fuel  cell.  , uin,,,..  and  pej,  *‘* 

processor  for  conversion  |r  , ur.. I processor 

Hydrogen,  and  aco~«t.\u*l  lod 

Hies  a modilled  slca*  IC041  2 S t*n  gmeratoe 

units,  fuel  cell  . r ca,«ivsts  ar.tl  give  « 

e^ouevd  m PTEE  oood .d  S.U.  ««•  y ^ Mi>/Mg0 

Kt/sa  <"  m me  range  0 £ IN,  I. no  alloy,  on 

Anodes  -itn  skeleton  nicSei  tror  ^ 0 u7  v tt,e 

mcmel  ^"1*"  M thodis  '*  inversely 

° 7tn  pouer  of  the  o.ygn  P-  «« 

pressure . 
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UTTL:  Fools  I ro»  negM:  A potential  energy  •octet 

producing  hydrogen.  cnrooti  a.ono»lde.  and  ttUiA'* 

AUTH:  A/CERLACH.  I.  M 

COUP  Saitiie  i.«ns  . A I duoim.  i «iue  . N.  Ue»  A V A » I Mis 

SAP:  MC  A03/MF  A0 I 

Present ed  at  the  3d  C ' r>  U»- PaCI  F ic  Energy  end  Mineral 
He  sources  Coni  . Honolulu.  30  iful  i*J7h 
MAJS:  /•CARBON  MO'OF  IDE/- INI  PGV  TEOeiOl  GGf , of  OTtll  P A AL 
P E SOUHC £ S/ • MV DHOGF N Pl  ODUCT  IGN/  AlAIAlA/ *WEll  ANE 
MINS:  / E.ASAIT/  BIOMASS  ENERGY  PRODUC  T I •:./  IRON  0*U>tS' 

OF  I DA l ION ■ REDUCE  I ON  RIACTIOhS/  eAllB  I%aEul ION 
ABA . DOE 


ABS.  Ire  cnealcal  and  irjrtoCyraa'C  ca  . , s tr«  cunlirtatory 
laooratorv  Nprriacnlk,  and  tne  g<*r.lojrcal  ,s.ta  trat 
t pr  int  to  tne  pr tent  la  ul  rage*  as  a resource  I'm! 

could  produce  large-  amounts  of  rydrOgen  as  »e*l  as 
carbon  ■ooonde  anc  evirana  ar«  discussed.  In#  method 
of  fual  procVrct  Ion  proposed  cep»r.ji  on  t re  r*auc  I ng 
action  of  oaeatt  on  injected  >ater.  tn«s  cneeical 

Interaction  causes  me  oaication  of  ferroua  coaponent* 
In  tne  basalt  and  tna  production  of  hydrt.gen.  tne 
aaount  of  hydrogen  prcaictd  by  a given  body  of  basalt 
can  be  enharced  by  intrcduc*r.g  natural  organic  natter 
ibicsmssi  into  tne  injected  voter,  this  also  sou i a 
Derail  t the  method  to  t»,  used  to  p-wuc*  arorec i *3 i • 
Quantities  of  carbon  evaoaide  ana  Di-tnan*.  ana  ai  lovs 
the  e rplo i tat  ion  of  less  FaO-rlcn  a.ijaat  and  not 
rocks  Celculat  Ic-ns  yno>  that  tne  trarval  energy  of 
the  eagma  »*v  be  used  to  gasify  (re  biomass  »itn 
r«sul  tart  gas  spccivs  r e-seiab  I mg  ti.es*  fro*  eora 
conventional  coat  gas  1 1 icat  Ion  processes . 
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NASA  IM  ^^^‘nCP/B^Oi/gS1  J* 

US^  ,rUC,lfc  ,0r  'ncr***«>  foal 

0/F Iilf coco. 'd . **0.’  •/^fc°M,T  C-  C/CEUBEF.  *.  p.  ; 
d«t  Propulsion  Lao  . Call#.  0f  T^n.. 

oAVAIE.NMS  SAP  HC  AOi/MF  AO, 

Ire  »aate  real  utilization  concapts  inriuV 
prereatmg.  reganeral  ion.  tur  bocnar  gi > g . 
turoocrw^nunsing.  and  B.»neine  •ngu.a  Cirwu<  lin-i 
vr  edict  uni  arc  Mini  «*■  fuel  air  cycle  an.vly.es. 
Ccrrpgt'Ve  sirulatloo.  er>n  engirv.  test  'lit*  All  upt  .o*«: 
ar«  evaiuAl'*d  in  t«,*-  o,  m>)(vb  trno.  i(«l 
• nor ovi  h'*i IS.  but  lire  bird  and  adUL  il  c birvl  a>  • 
also  COnp.u*x,  on  the  l asts  of  ■«>  ••pr,  l,.l 

i eprovetent  a<  a e •[  AC  ltd  lap'Oviv.-nl  u.er  t O'  • v < ng 
Cycle  Tre  study  indicates  tnat  bits,  ,,  yiVbld  As. 
turbocharger!  end  aflvrcrpled  to  tru-  a (■  rue  possible 
ic.cl  the  results  reveal  that  Oi  ?s#I  e i*h«i  cycle 
periorauincc  can  he  incrrarcd  by  Jr.  iimv  -a  in.  .*>cd 
tu'oocn  irgi  g.  turtucterounding.  .trvi  J,|||A Iftr  . ull'a 
C srrpound  I ng  . Tne  fcAnAtnC  engine  cuap.  uii1h<(,  pruvitivs 
about  three  t .res  as  ru.ch  irp'o»*».  ri  a. 
t urbocompr-und i ng  Out  »I'A  cos'.s  about  then*  tier*  as 
■ucn  Per  lornyoc*  foe  cither  Can  oc  irately 

doubled  if  .vppiied  to  an  uciietat  ic  Oitvrl. 
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VAJS:  /•  8ICUASS  EMLRGY  PRODUCTION/ ‘COAL  Utl  l I/M I ON/ ’GASEOUS 
FUELS/ ‘HYDROCARBON  fuEL  PRODUCI ION/ ‘SynThE i IC  Fuels 
*INS:  / COAL  C.ASIf  ICATIO‘1/  COAL  L IOu£  FACT  ION/  fNtRGY 

TECHNOLOGY/  GAS  If  IC  AT  ION/  PYROLYSIS/  REACTION  KINETICS 
/ THErUOCMEUISIRv 
ABA.  1 Author) 

ABS:  The  potential  use  c*f  oral  aO  l»io<  .«ss  for  me 

grcdxct  ion  of  synthetic,  liquid  and  gaseous  fuels  has 
received  widespread  attention  fre"  coffering  groups 
during  recent  years.  Conventional  vitOo*  nas 
saint  a tried  that  tne  c«»al  resoiyce  is  muen  larger  and 
wire  suit  ante  for  synfuel  product  lean  tnan  the  olomass 
resource:  however  no  comorehens I *e  effort  n&s  oetn 
sade  to  coatsre  th-  strengths  and  weaknesses  of  the 
two  fuels  on  a coawin  tins  is  Tnis  (•.•per  constitutes  a 
first  ste-p  towards  a sensible  coreparison  or  tne  two 
resources  Coal  and  bixe-ass  are  first  compared  on  m# 
basis  of  their  pro«l»ut©  and  ultimate  analysis 
Following  this,  t her avw. heal ca I calculations  «r»  used 
to  predict  the  cnemcil  products  and  oas  calorific 
value  of  coal  and  Mow.*  pyrolysis,  finally,  studias 
bf  coal  a no  biomass  pyrolysis  by  tncepoaravlwetry  ar* 
used  to  compare  t h-  ainctlc  rales  of  gasification. 

These  compar i sons  indicate  oiowass  to  oc  at  least  as 
■ell  suited  a*  coal  tor  synthetic  fuel  production. 
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UTTL:  Using  Sugar  crops  to  < «c  ture  Solar  One  ov  ---  Monos* 
conversion  teermou*  s 

AuTH:  A/llPINSKY.  E S . B/M.CLUCE.  t A I AA 

B/iBattelle  Coluwous  iMoiatoriev,  Cclirbu-. . Ohu>| 

In  BlOlogl'al  solar  r-nr  rg>  conversion  hur-nirg.  Of 
tne  Conf  e>  e>tce . Miami  fla  . nove-or,  -«•  i,  t,/0 
IA78  7*061  '0  44 1 hew  Yc-ek  Academic  Press.  Jo* 

T 977  . p.  397-410  ERt>A  super- 1 r- n research 

*AJS  /-BIOMASS  If P&Y  PRODUCTION/ ‘SOLAR  (NICGY  (bN/OMO*/* 
SUGAR  BEETS/*  SUGAR  CANE 

MINS:  / ENERGY  TECHNOLOGY/  I E I-M| N T A T | ON/  PHOTOS>N‘tM  SIS 

ABA  J M t. 

ABS:  The  application  of  blom.  ss  conversion  ttrinr  iples  to 

Sugarcane  . a htgn-yleld  product  rr  gilriuq  sag  I I 
amounts  Of  araole  land,  is  discussed  i or  p«irr»>-.  % of 
b i oconvers I Cn . sugar  err* s h*v*  an  advantage  over 
Other  plants  in  that  iney  yield  oirvct'.y  fere*  ••'able 
Simpl*  Suua-fc  Super cane  yield  for  e Ctt  for 
n i gn  Quality  and  I ower  - cju*  1 1 1 y land  are  presented,  th* 
•eportanc#  of  c I OSP  - sO*C  I ng  during  plant Irvg  is  also 
assessed.  Areas  suitable  for  lowing  sugarcane  in 
'•»•*  Louisiana  and  Florida  ar#  astimatad.  Nar.eu 

cost*  are  also  meni .onto. 
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ABA:  B J. 

ASS’  A theoretical  olSCuss'nn  I*  p«e'.<nted  on  rwrq, 

production  from  refuse  me  lner»t  ion . with  <r*>n*-.t*  on 
j refuse  composition  and  quality  and  techniogf v ©«  using 

refuse  as  fuel  Operational  e»pe- t at  three  rc«»*i 
Incineration  and  energy  recovery  plants  Ul  Geneva 
/uericn  and  Lucerne  | t*  reviewed  The  rtiat icndi'P* 
bel»ee«  the  total  energy  consumption  in  the  area*  of 
the  pit'***  and  th#  energy  produced  from  refuse  are 
Summarised. 
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ABA . , An t nor i 

A9S:  A praliwnaiy  stud,  hi>L  been  Carrier!  out  on 

oner  mental  biocuaiul  fuel  cell*  fueled  . itn  g bar 
in  or,*  and  "lichen  waste-  Including  starch  in  tnu 
second.  Ine  yeast  Is  ••mploycd  as  catalyst  in  the 
Diocne-stcal  reaction.  If*  ¥-1.  Power  1.  volt.,,,  p „,r 
*»d  olsuhargv  character  * at  1C*  haw  oeen  stutii,,i  for 
tnal*  cells  Th*  Peak  p atr  md*  available  ig  gl] 

»»c rod/tq  cn  .Itn  Cu-7n  *i*ct>oO*s  and  pea*  cur  ent 
nra»n  Is  22  aA/SQ  ca  >h*  open-c • rcul t vOltay* 
a»ai lab  I*  • a i volt 
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ABA:  Ml. 

ABS:  The  overall  production  of  rolu**  in  Nea  Zealand  is 

estimated  to  be  ab.»ut  3/00  tons  per  oay  vim  a 
Calorific  value  of  ,,|4>i  i.aiAitcly  II  6 U1,  >.  Tecrwiical 
aspects  ol  energy  ri-oOviry  and  pro.  (dor,  s for 
Incrr.siny  the  u.c  ot  Clergy  recovery  sy.teag  ar* 
dlscu-sed.  Cons  toe"  .it  tor,  i*  given  to  th*  recycling  of 
energy*  Intensive  naterlala.  inc  pri  .'uction  of  fuel*, 
and  the  direct  produtt  im  of  energy  (usually  in  me 
fora  of  hea  1 1 . 
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fuels,  me  Conversion  of  stagnated  tt"brr  M wh  to 
product  i«r  sites  a»d  use-  of  r»<vo»i*t  al  Ml  ib*  for 
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in  India  n.is  tkU  «vin  part*.  a Jlpv.ler  «wvi 
holder.  Uit.i  conce*  nimj  ti<e  o*w  t oi  dung  iuismo 
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• tnarx*l  as  a Pul  or  tut  I A cost  analysis  is  wa.w  tor  t* 
large  • I Hanoi  distilling  plant,  and  It  is  I low  in.it 
ine  cost  ot  anhydrous  dhanol  voc’o  be  so  4 1 per 

liter.  Adding  •nhyOi  pus  * t i»ano|  m a Suitable  gasoline 
blend  would  Increate  nx  selling  price  ot  gasoline 
SO  0IS  to  SO  031  P«r  liter 


77A34SP9  ISSUE  9 RAGE  I44S  CAIEGORf  44 
77/00/00  9 RAGES  UNclASSIMEO  OGCUAtENT 

UHL:  fuels  via  bloconverstiwi 

AUtH  A /NEE NAN.  J 0 PAA  A/ ( Pwnnsy I «ani a . University. 

Rn I lade ipni a.  Pa. | 

En««  gy  Cuntivsion.  vet  I©  no  3.  1977.  p 9SI03 
WAJS  /»BIG<  MIMICAL  Hit  L Cl  ILS/*BICMAASS  LMRCY  rwOOUC T f ON / ' 
CMLMKAl  fUELS/'INChuY  CONVERSION  IftlCItNLY/* 
PHOlGGYNTl*  SI*. 

WINS.  / CNtKGV  SOUR  CIS/  HE  A I Of  CGAtEAlSHO H/  miO«UG<N/  WEtHVL 
ALCGMOLS/  NAfURAL  GAS/  CAGANIC  SAliNIAtS/  aOlAti  ENERGY 
CONVERSION/  SVNlMCIIC  EcELS 
ABA  IAutnrx-1 

ABS  Inc  i tantial  eucr  uiises  fo>  f*«els  | reduction  oy 

OloAJ'valcal  weans  are  r. viewed  wltnin  tne  cetnlaat  of 
tne  principal  aetaP.il  ic  patrtways.  Lng>ne*ring  options 
tor  O loconvee*.  i ta*  of  fi.els  ■ fK.  I otK  ine  direct  uSe  of 
on.:tosyntnetlc  hi  tc  r i a i s,  t K p*  ot.,  yntnwtic 
or.xioctlon  of  hyur  *gr»  and  tne  lerttYilat  icn  ot  organic 
setter.  It  is  toncluueu  trial,  altrmngr.  ooogicti 
oroce'Sing  IS  a leisiola  renwwabie  energy  source. 
Process  er oraoetes  prevent  tne  ores*  nt  pay  use  of  suen 
sy slews.  In<S  pruOlea  will  U over*  owe  by  laprovirg 
Convc-islon  *■*  tic  enc  it*  and  by  reducing  tne  cost  of 
harvesting  In*  apollcatlon  of  bi&cnewlcal  engineering 
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report  (IcSC  Iplng  current  pr  egr  .i  f . . problem-  . end 
j recent  technical  devc 1 ornent  t periamina  in  the 

conversion  to  fuel  of  solid  waste  and  t>lo»ass.  Ine 
panel  was  also  directed  to  recorrend  legislative 
action,  as  well  as  educational  and  rccc  arch  p-">.jrjims  . 
tnat  could  De  undertaken  toy  tne  state  to  encourage  tne 
deve  lopirent  of  solid  wa'te  and  tlorAii  as  sources  of 
energy  for  tne  state  Tne  panel's  ret • •"men,  lot  ions  arc 
described  tn  this  report. 
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more  drslranie  alternative  for  treating  solid  wastes 
than  conventional  sewege  sludge  digestion  Anaerobic 
processing  of  animal  waste  appears  to  have  tno 
greatest  potential  for  providing  a source  of  fuel  gas 
in  tne  US.  In  addition,  blocoovers I on  concepts  may  be 
profitably  applied  to  dll  gasi  f ic  at  I on:  carpon 
monOKide.  carbon  dlomde  and  nydrogen  are  treated 
through  in  i' roblc  fermentation  to  yield  methane 
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tneir  energy  content,  ad  animal  manures  »<  re  also 
considered  Research  and  development  in  tne  'ol 'owing 
areas  were  conducted  Ml  growing  biomass.  i3l 
narvesting.  collectiori.  t'ansoort  mg.  and  iioring 
piomass  and  131  converting  D’omass 
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conversion  ot  biomass  is  oiscusseO  with  particular 
emphasis  upon  tno  energy  Implications  involved  Botn 
the  energy  requirements  ana  energy  returns  for  a 
number  ot  selected  systems  are  ass-  ssed  m tne  lignt 
Of  current  technology,  while  areas  for  future 
Improvements  are  also  mentioned.  Tnc  general  trend  of 
such  biological  energy  systems  Is  that  energy  gains 
made  via  plant  pnotosyr.thesi s usii-'i  intensive  systems 
are  suosequently  nnre  than  tost  in  the  convers*on  of 
D I omats  energy  content  Into  storaoie.  nlgn- energy 
fuels  such  at  etnanol  and  methane.  Of  tne  operations 
under  Investigation,  tne  growth  of  sugarcane  and  its 
f ermentat ion  to  ethanol  is  Cr.nsioered  to  oe  tne  most 
favorab'e  as  a marginal  net  energy  production  process. 
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Economic  and  heat  utilization  merits  of  plant  raiect 
heat  ut i 1 1 zat I on  systems  »«rv  assessed  in  an  effort  to 
indicate  those  technologies  that  sn«mi  the  greatest 
ootential  for  mine  scale  Implementation  m tne  peer 
generating  industry  It  was  assumed  that  tnese  systems 
replaced  tne  cooling  tr.wer  as  the  primary  condenser 
co,  |,,.g  water  heat  di  ss  Ipat  Ion  system.  le-pi  ementat  ion 
oo ten  I I a I and  user  Inter  live  considerations  -ere  usee 
in  assessing  the  technologies  Ass.  s-aont  of  tr.e 
Inp  I e. men  tat  ion  potential  inclined  economic,  marketing. 


and  po-or  plant  performance  criteria.  Tne  user 
incentive  assessment  essentially  v.e.eo  u** 

reject  heat  from  the  user's  perspective.  Tne  overall 


assessment  indicated  that  t. tensive  pon.l  a.H.ucul  turo 
offered  tne  greatest  ,.ot*nt.al  for  -.V  scale 
l irp  I ti.  nl at  Ion  . 
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Including  manufac  to  |t»g  wastes,  po-.l  - cfi"!>  »*r  pacer 
and  ■'■od  wastes,  fur  e-.t  residuals  no  energy 
olantat lony.  are  discussed.  At  present.  >uni  products 
Industries  (Attain  about  4SX  of  then  energy  from 
saiuif actur rrg  wastes;  technical  a*»l  ctor  ■ • ic  Carriers 
say  l.att  ire  a-uuit  tty  units  this  percentage  can  oc 
Ini.rtuicd  in  ;n<  urea  of  po.t  • census,  r waste 
on-cess  I nq.  the  cr.-ice  urtat.n  recycling  or  burning 
oaper  ana  wt-id  products  is  Constderea  Tne  use  or 
forest  residuals  fur  energy  is  snown  to  oe  tcononc 
under  certain  circumstances  forest  energy 
olantatlons.  hu«»i  r.  are  not  prcs.ntiy  economic  and 
say  become  even  it  s ...  due  to  ris.ng  os-mar d for  wood 
oroducts  ar  c*  snor  t.nje  » t.f  tta&’r. 
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The  feasibility  o*  converting  agr I rnl t ura ' and 
forestry  residues  to  energy  Is  evaluated  hated  <>'•  a 
county  by  county  inventory  for  the  conterminous  United 
States  The  impact  of  this  energy  resource  on  the  U.S 
energy  system  is  forecast  using  tne  SRI  energy  mud'l . 
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recovery  f r«/w  municipal  ard  industrial  tosies  IS 
reviewed,  along  with  the  use  c*  incineration  for 
supplying  urban  neat  and  producing  electricity  Is 
discussed.  Different  tncrmal  waste  treatment  processes 
ere  compered  in  terms  of  env I ronmenta I hygiene 
(emissions  end  reltabl I Ity)  . suitability  for  different 
tyoes  of  wastes,  net  energy  production,  net 
operational  costs,  volume  reduction,  and  recvdtnm  «< 

materials  fro*  waste  or  treetmert  residues 
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Tne  contrlbut  an  of  forests  to  reducing  U.S. 
deoeruiercy  on  foreign  energy  sources  is  discussed, 
wltn  mention  made  of  tne  direct  application  of  wood 
residues  as  fuel  and  tne  conversion  of  forest  products 
to  ethanol,  furfural,  methanol,  lucre Idenyoe  and 
ohenol.  as  we i I as  to  indirect  savings  resulting  from 
tne  use  of  conventional  forest  products  instead  of 
sore  energy - 1 ntensi ve  alternatives  It  Is  suggested 
that  c-nergy  available  from  unused  but  acccssiote 
manufacturing  and  logging  wastes  Could  produce  two 
tlmc-s  ten  to  tne  IStn  power  atus  per  year,  amounting 
to  a 3*  contribution  to  the  national  energy  bueget. 
Environmental  problems  associated  with  tne  handling 
and  burning  of  wood  residues  are  held  to  oe  minimal. 
However,  the  chemical  or  biochemical  conversion  of 
forest  biomass  appears  at  present  to  Involve  n ign 
capital  costa  and  low  profits. 
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RESEARCH  ANO  DEVELOPMENT 
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ABS . Trio  major  environmental  liiuce.  as*  .elated  «nn  !n» 

further  development  of  biomass  product  ion  ar.d  olo.rass 
convii  slon  systems  arc  presentee  a' U evaluated  «itn 
respect  to  priori!/  The  basic  concept*  of  tne 
technology  are  reviewed,  ai  are  rescaarce  rvqu i rexent a 
The  potential  effect*  of  tm*  technology  on  tne  toll 
range  of  environmental  concern*  ( I e. . air  and  water 
quality.  bio*y*teft>*  . lately.  *or.  I a I / 1 ns  t l I of  Iona  I 
structure*,  etc  I ere  l>«n  discussed  in  terms  o>  Doth 
their  relative  significance  anq  possible  solution* 

Only  those  i me  iC!S  u< • i ■ . e to  I h**  *ular  pt><  t l>a:  of  the 
It-nnolO  y,  <t<  e KlSCUvUil  In  depth  An  *. r.v  i r or.a.-  . . t a I 
•Ora  plan  I*  presorted,  listing  i es' er<.n  m.o 
deve lot»<«r.t  proposal*  oi >a  • NtPA  .on  plan,  .men 
might  help  Clarify  Ji.<i/ir  alleviate  specific 
env  i rona*eiit  al  proclems 
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converting  waste  cetlulostc  materials  I agr i cu 1 1 ora  I 
Home  ipa  i end  I umber  1 no  wastcsl  to  fuels  is  presented. 
It  Indicates  the  locations  and  quant  1 1 1 es  of  sultaole 
wastes  and  discusses  tno  statu*  of  the  current 
orccesslng  schemes  Inc  processes  discussed  are.  Acid 
hydrolysis  followed  by  f ernen tat l o>. . erwyne  nydrolysis 
followed  Oy  l«rn<mtj| ion:  anaerobic  digestion  of 
manure  and  mjnicipjl  solid  waste,  eno.  oi opnoto ly* i s 
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en«i  gy  app  1 ic.it  ions  lit  cons ir»  red  It  is  round  that 
thoi  e enist  factor*  which  negate  trise  *rgjm*nt»  In 
particular,  it  is  felt  lhat  oitf  iculties  can  t>e 
over c< .me  with  the  aid  of  suitable  research  and 
development  protects  Altenlufl  is  giver,  to  the  use  ct 
water  conservat ion  techniques,  the  recycling  of 
nutrients,  tne  Selection  of  genet  leal  I y engineered 
oluxass  species  for  conversion  to  synfuels.  the 
Optimization  of  conversion  processes,  tne  solution  of 
pollution  prop  I cm  s . the  determination  o»  conversion 
efficiencies,  the  utilization  of  wood  a*  oiomas*  r#w 

material,  n*.  research  neve  I cement s . Solid  waste 
conversion,  and  anaeiooic  digestion  system* 
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ABS  1 hr  Ute  of  hlomass  and  wastes  as  a source  of  fuel  is 

ituOid.  with  attentt*-n  given  to  land  requirements  of 
alee.*.*  plantation.,  the  application  of  forest  Otumass 
to  energy  p-uduf  I I .»n . r , dr  open  production  through 
ohi.tuly.l--  ell  .ar.ol -g.i  (rllM  automotive  fc«ls.  tne 
conversion  of  solid-waste  cellulose  to  glucose, 
genetic  engirwerlnq  to  improve  plant  pnotosyntne* i * 
rale*,  and  the*  operation  of  a 1G0. IP 4) -gel  ion  anaerooic 
dig-  .ter  tn  tre.it  municipal  solid  wastes  Otr.er  trpics 
discussed  include  the  .X’siyn  of  a crwpaCt  reactor  to 
DCuOi.i.e  mc-tldne  fro<"  solid  wastes,  the  efficiency  of 
several  p/rolytic  processes,  me  gasification  of 
Dlrmacs  and  wastes  with  a rotary  hi  In.  tne  production 
of  methane  throogn  ferment at lc/i  of  adcroelgae  in  waste 
water  treatment  pond* , and  the  culture  end  processing 

of  waterhyaci nth* 
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that  ahuut  G O scf  of  methane  a-c  -roduvort  per  p.x.id 
O*  crop  material  destroyed.  *■««•-  nary  «*■  on  ** 
tccronc  studies  Of  d l.'rge  plant  si-ov  lf>at 

tne  reactors  represent  t*c  largest  set  »«»•  *** 
efforts  snoulo  tie  concentrated  cn  defining  icielli 
a net ics  and  reactor  design  this  F»rer  discuss-  s 
V^rtout  anp.oacn.s  to  reactor  des-on  4 P'ocess  to 
produce  50  MSCfO  of  methane  is  described,  and  t e 
design  and  economics  are  analyzed 
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ABS-  Hydrogen  pootoevoluf  ion  In  alr,se.  velp  colonies  tor 
b 1 1 mass  conversion,  and  anac.-ctolc  f err  ent  at  loo  or 
tlCM'l  are  discussed.  loolCS  of  the  p.r.oers  include 
the  ar.aerooic  metabolism  of  green  a'gae  crxrtainmg 
hydro'jenase.  methane  p«i<Jtctio»'  fr-.rn  se«*y»  and  algae, 
the  catalytic  activity  of  fiydroQefase 
D I cpnr.t o I ys Is . cell -free  hydrogen  pnotoe.oiut  ion 
systrn.s.  oeveloprrent  of  mutant  Cnlarydo«onas  relnh.rdl 
cells  possessing  o«yqen  resistant  hydrogenase.  tn« 
tec hn i rjue  of  Single- tur nover  flasnes  for  assessing 
ohotosyntnetlc  ovyoen  rvolutlcyi  in  algae. 
bloconversion  system,  kelp  plantatrxis  fertil  zeo  oy 
deep -ocean  »ater.  the  design  and  maintenance  of 
sra.ecd  colonies  for  OK«ass  conversion,  and  tne 
apo< 1 cat  ion  of  Dioconversion  principles  to  US. 
SuQi^ctnt  production. 
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•Is  T«cm.ological  developments  tacMitatlrg  tn*  conversion 
of  p.oaass  to  fuels  ei.o  cnc»'Ul*  *n  Jcs  raGIr  »ur.  a 
arc  reviewed  Topics  co«.%‘oe'*c  include  tne  o.  sign  of 
an  ideal  syntnettc  foci  plantation.  metnoda  lor 
calculating  tna  net  anergy  production  of  nyput  i-ct  lea  I 
b < crass  plantations,  tna  economics  of  substitute 

=‘-='5==SHS=S. 

TLzijr . ss.!.ir«  -r:  zzszzzu. 

tne  ut*  of  wood  os  u«  fur forai  and  pne-iol 

and  for  tne  prod  elion  ut  etrw.iK.1  . furrora 

Is  a • so  discussed. 


7TW78C91-  CATEGORY  4S  HPT.  NASA-  IN  A 74 1 00 - VGf  3 

76/OS,  ao  C20  Piuts  ur*L*SSIMEO  Nar.agement 

UTTL;  Prccecdingt  of  tne  Coni,  rente  on  *aste  Heat  Us  age~ 
and  Utilisation.  volume  3 

eulN  i/i  fi  S j ; B/SLNG-JPIA.  S RA’  */*°  • B/#a- 

auTH  A/itt  s a space  Administration. 

COPP;  Hat  l or  a I Aeronautics  ar.o  apav-c  u- 

Hasnmgton.  0-  C.  AVAIL.  NT  .$  . f«. 

Sponsored  IN  part  Oy  Nod.  Regulatory  Co—,  and  ERA 

Conf  ne Id  at  Miami  Bc*cn.  Fla  . 9 H V.»y  IG/u 
HAJS  /-CONFERcNCtS/  *"£*»/•  W->0U*CCS  IUNAGEB4NT/-.AS1E 

ENERGY  UIII12ATIGN  w* 

HINS:  / COOLING  SYS  ILL'S/  ICOlGGY/  1 Wy  i fi  JM*S ’•  *•*.'  LClIvN/ 

MATEO  OdALl TV 


77NH 1 953a  CATEGORY  44  RPT • ERuA-76-137  76/11/00 

47  PAGES  IMCLASSIfitb  DOCUMENT 
UTTL:  Fuels  free  Biomass  pr.^ria  Program  and  project 
status 

CORP:  Energy  Research  and  Development  Adn  to  I st  rat  t on. 

Hasnington.  D.  C CSS  (Otv.  of  Solar  Enargy.j 
AVAIL  NT | S 

HAdS:  /'BICLUSS  Energy  PRODUCT  I ON/ 'COST  t ST  I UA T Es/ • £n£-Gy 
CONVERSION 

YIINS:  / EARTH  RESOURCES/  FCOO 


512 


77A3631E.,  ISS'JC  16  FACE  27-*9  C*IIGO»»  44 

77/oo/uo  i7  pages  umiassified  oocwm 

uril:  tcnnnwic  tc»»itilllly  nf  tr.e  ccinvtrnlon  ol  organic 
kAStf  tO  * Ufl  0»  I *'«J  ppellre  g/j*. 

AOTM  4/Dtl  ftEl  E B/F  K 1 1 l;'.AN  S : C/ fAVOP'.Ky  F «• 
pa  a C/  iha  pittsburqn  Inc  'Jy  t" 

P • 1 1 '.Dm  g*.  P*  i 

J i n s ynttH  tic  I C • • • • • y yconwici; 

P -oeof  1 1 hits  Ol  Ilf  Syffi-  »'U».  Mew  tofll,  'IV..  *!■>•  • I 
4 <»  19/6  IA77  36326  16-441  New  »o rk.  V*r««-|  l>* 

I nc  . 1977.  p 443  4 V 

vajs.  ' •rnsioii I ty  analvsi’V  fuel  oi  is/ ‘Organic  basics 

IMJ»1  CO*V(KSl(Mll/*SOI.IO  «ASUS/*S»MIHA»«/  KASU 
LTfU/AIIOt. 

V I NS  / El'  'AS*.  f.fPG<  • POWiC 1 1 Off/  COST  A:iALt\ZS/  COG' 

1 ST  I'-’AI  IS/  tNEPG»  TECHNOlOGf/  rtPUlNIA*  1()N 

ABA  I Author | 

A6S  CuHTn1  fll1*Atft  Ind'CatC  IMt  ,inPrt"  4*»  'y  I IJ 

*i  II  ion  ton',  of  municipal  solid  ..m  u>nfi<ilM  in 

tr.  'Jnltfil  »t.1tC  i « 4r.il  ,**(.  Cci/.u'.t  i bn  PyfnlV-tS 
tt  ~nnt.it  ton.  q.«st  I lent  :on.  ai'tl  I IQ  .r  f.ict  li.fi  n.ive  tvi-n 
O'  practicable  »cr  (/'i  for  l h’’  ul  I 1 I /at  tc.-i  of 

IMS  f.itci  Idl  ..flier  has  an  energy  equ  Iv.i  lent  o»  tso 
ir. t | l l on  barrels  of  ol  * m>rt  contains  atK<ul  JO  »illlc-n 
tons  of  Mt-ils  ar>(1  glav  . Tie  Pilf.Aui  c'1  tm-QV 
Research  Center  lENDAI  r as  oe«*n  Involved  In  tre 
deve  toO'  -ent  of  procfs'.f.  for  the  con.e-s l or.  of  organic 
wastes  to  ••<€’  oil.  ami  pipe  I 'nr  ga'  In  to- 
i i qoefaet  Ion  process.  Iff  refuse  is  convei  t«  tl  to  luf  I 
Oil  oy  reaction  with  r .v  bon  irrnoi  irlf  r Syiit he  .1  S 
gas.  and  steam  at  3.000  psl  and  3S0-40O  C Pipeline 
quality  gis  Is  marte  from  orqamc  waste  by 
hyflr ou-is 1 1 i ca t Ion  at  l .ICO  ps»  ar«l  6EO-GOO  C.  The 
economic  feasibility  of  these  two  processes  as  applied 
to  municipal  solid  waste  fNSWI  and  cattle  manure  is 
discussed. 
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A3A:  VCt 

A6S:  A o^t  year  fiplo^tory  i^r<n  ^Calt  r»»  lot  t •'•’O 

laboratory  stidy  eas  ct  pleted  on  prC:*.*et  •«  y <vub«e 
effect  dryer  mol t .p le  h«arth  biomass  pyroly is 
process  The  results  Indicate  that  »r  initial  ..rum 
drying  stage  is  qolte  feasible,  and  that  ai  ctl-vtirf 
Overall  heat  transfer  coefficient  O*  4 S Btc/ivr  . -c|. 
ft  r E can  be  ootalneo  for  tn»  floe  gas- vacuum  cr  .or 
gyred  Contact  drying  was  also  efficiently  fgmKlrd 
in  the  hearths,  with  an  effective  overall  d*yir.q  rat# 

for  manure  of  about  S Ihs  water/nr  * eu  ft  of  "tart" 
space  Accept ao I y low  sol • os  entrairment  and  i aC"  of 
hearth  plugqtng  occurred  at  a * luc  Gas  velocity  of  0.1 
ft /etc.  and  00  ft/'-ec  tnrcuQn  tne  f. . s*  plaie  noles 
The  4 so  Btc  "u  ft  Idry.  carbon  dio« ice* f ree I product 
3ai  obtained  In  about  a 74  yield.  >as  low  In 

carbon  mono.tde.  a*d  should  t>e  bienfable  into  natural 
gas  pipelines.  Costs  are  estimated  for  constructing  a 
100  t/d  manure  processing  p I ant  p.'orXiCing  a medium  Btvl 
gas  for  t2  B4/H*Btu.  if  manure  is  free,  with  a 10X 
return  on  investment. 
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aba  ERA 

*Bi  In#  potent  141  contribution  ol  energy  rn  ov*.i  y I r u* 

*unlcip4l  refuse  to  one  vt  supply  is  lllMv-U  1 Oriel 
rev  ie«  of  in*  present  and  lively  future  ou.u.t  i t v and 
coic'iUH.n  of  nun  l c ip*.  I refuse  and  tic  t««  Into  logics 
v.  available  for  energy  movery  is  lollinU  t.y  .■ 

Co-roar  I son  of  the  potential  Contributions  to  energy 
supply  of  tl<e  war  lous  » rcovei  y opt  i..>  i iru.  ludlng 
direct  Mrlng  in  ut>|.ty  Hollers,  pyrolysis  to  oil  or 
g«s.  and  steam  generation  for  industrial  Pi  trees,  beat 
or  district  space  healing  fne  relationship  of  refuse 
energy  r«cov«ry  to  mar  Set  conditions  fur  alternative 
energy  sources  Is  considered,  ehich  arso  in* lutie»  an 
analysis  of  the  impact  of  haul  costs,  interest  riles, 
and  delivered  prices  of  the  major  fuels. 
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ABA:  Ml  ^ ... 

ABS:  the  paper  surveys  federal  research  concerned  aith 

developing  fuels  from  don-ass  Biomass  prucutl  I'#' 
studies  deal  xlth  She  gioving  harvest  mg.  and 
Collection  of  agricultural,  feediot.  ami  forestry 
residues.  Bionass  convtrsion  proodure*  involve 
biological  lechnicnes  laercolc  digestion,  w <d 
hydrolysis.  en;y#e  nydfnlvt.lt.  biopny&'i'l  im.i 
thermochemtca I tecrmcfMws  |pyruly»i»  and 
rtyorogast  f teat  Ion  I as  -ell  as  direct  curfsivlum  f.old 
crops  and  fee  crops  lontideuU  potential  Ht.MofU 
tor  conversion  to  fue»s  are  listed,  the  use  u»  -elfr  •* 
e.amincd  Haste  ut  I 1 1 .-al  I on  . rflllh  could  Involve 
manure,  agr  »cu 1 1 ura  I imp  and  food  -astes.  logging  and 
-bud  aenuUt  turinu  rot  i‘bt».  or  urbar.  solid  -a’.teb.  *S 
discussed,  the  research  and  development  tmf. lerr.tntel  ton 
strategy  is  described  -Ith  attention  to  re*,  ar  lit 
categor I tat  ton  and  the  schedullrg  ol  resear « h 
projects . 
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Util:  A preliminary  assessment  of  t rv  feasibility  of 

deriving  llrtuld  and  gas.  Oos  fuels  fcp»  groui  and  «.«sfo 
organics 

AUTM  A /GR  ArtAM . R h . t/RlrnOlGS.  I.  m . C/llSu.  f -y 
PAA  C/  I NASA,  lea  is  Vr-vi  arch  Center.  H,,rpt(,i,  ya  t 
In  interscaicty  Energy  Cnnve'siun  engineering 

VJ  Ccnterence.  I l in  State  line.  Nev  . Septi-tei  12  17. 
1976.  Proceedings  Vo. use  I IA77  I2«b2  02  44  1 H.  . 

Tors  American  Institute  of  Cnemieal  lirgtrMi-rs  t97b 
p V*8  1 04 

ABA:  G R. 

ABS:  An  estimate  is  obtamrd  of  the  yearly  supply  o» 

organic  material  For  r unver s'on  to  fuels,  the  energy 
potential  is  evaluated,  ar-d  the  lera«nt«tiui  and 
pyrolysis  conversion  processes  ere  discussed  An 
investigation  is  conducted  of  the  estimated  cost  of 

fuel  from  organics  and  in#  contiusinn*  of  an  overall 
evaluation  are  presented.  It  Is  found  that  climate, 
lend  availability  and  economics  o*  agricultural 
orrductlon  and  marfci’t  li.g.  food  demand,  fertiliser 
shortage,  and  -ater-  availability  ctmPlna  to  cast 
doubts  on  trie  feasibility  of  produ-  ing  gro—n  organic 
■alter  for  fuel,  in  c'aiclltiui  -tin  loud.  leva,  or 
fiber  . less  controversial  is  the  utilisation  of 
agr  tr.ul  tore  I . Industrial,  and  tiu-estlc  -asia  as  a 
conversion  fi-easiocn  . fa  evaluation  of  a 
demons! rat  l coi  slse  system  is  rectamomded . 
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ABA  SO 

ABS.  the  paper  discuss*--,  tin-  U S.  resources  tn  provide 

fuels  fiom  agr  I u.  1 1 nr  .1  • products,  tr « pr.  cent  SlatuS 
Of  Conversion  tec nnotug.  of  clean  ficly  from  Glorias*, 
nnd  a system  study  directed  to  determine  the  energy 
oodor-t.  ana  envlr  omuc-utal  and  see  ruc-conomlc  ucicts 
Convers  on  processes  are-  discussed  relative  to 
oyrolysis  and  anacre4>ic  f arm nt a t Ion.  Pyrorys's  oreans 
the  cellulose  molecules  to  smaller  no I ecu  I e s under 
high  III. per  at  ore-  in  t h.  absence  of  oayge-n.  uheras 
anaerobic  Ferment at  ion  is  us.d  to  convert  otomebs  to 
■cithana  by  rt-anv  o»  Pa.  ten  a Cost  cot  imi  rat  ion  ana 
energy  util iAat ion  era  also  discussed. 
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D/iOyA'Urtn  R/D  Co..  tar-bridge.  Muss.  I: 

CarTirulgo,  Uat.S.| 

Resource  Recovery  ana  Conservation.  vol 

Roofs/  BIOMASS  IflRGT  RROOUGllON/  G*SIC'JS  TUtl*. 

/ •s£A*tCD'-> 

/ DICES I INC/  METHANE/  SOLIO  PASTES 

Results  arc  presented  Tor  *»  e*TW  irtnta  I Mud/ 
aes.gnea  to  assess  the  feasibility  of  anaerobic 
a t ops t < on  oT  fresniy  harvested  U S.  East  Coast  "dp 
(Laminaria  saccnarinai  to  produce  methane.  me 

discussion  covers  details  of  digester  operation 
digester  start-up  ana  steady-state  'berat ion . a i-al 
orefrestnont  of  *elp.  and  cneprism  of  eeip  digest  on 
YMlxll  sur.strateo.  for  tre  prescr.ocd  fed  level, 
used  in  the  digester,  tre  conversion*  -ere  ’3,.S 
LH4  at  ST P for  qra"  i>»  dry  kelp  Jin'  ‘“JV*  *,ac(£ 

div  feed  end  a 25  day  retention  tiro,  and  121  CH4 
at  S'P  per  gram.  of  f feo«  'or  a 137  g C*r  day  fed 
and  a 25  day  retention  Mae  It  ts  sno»n  «nat 
«ar  Icul  turo  systems  can  achieve  gas  production  rates 
, , r to  those  obtained  to  date  -'th  *um c ipa . sot' d 

!."i.  Turther  -of  is  required  to  det.r-lo.  oee« 
conversion  rates. 
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Suitable  eppreacnes  of  dealing  aitn  Ci*.  at  pretjirms 
are  considered,  taxing  Intc  account  (H.  bill  and 
industrial  sou rms  of  w-isle  ft  ir  ••.  .i  d *t..t 
q.."*s*.  ioi.s  concerning  tt>c  use  of  p ny*  •.  -cs  vt.itn  i-.re 
it  possible  to  notain  « ••erg*  lr-<r  w.iMis  I'lieni1  •••'! 
only  on  tocivic  logy  .mo  < iruncui  - us  | ...  .;,it 

also  on  n Consideration  of  s-iciai  costs  .vd  bcmlllt. 
k'tentlon  is  given  to  "e  need  for  tie  propi  • uso  of 
♦ r -O.  the  ecoco—lc  emf.  !<  ymen  t of  wastes  f ror  ante  a l 
rpa  *ng.  and  the  ut'l'/atlon  of  |er«en|*t'on 
proc  »sses 
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UT  T L ' Paste  heat  vs  convent  ..nal  s>  teas  for  greennouse 
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UTILIZATION 
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ENERGY  TlCHfOlOGY/  f CSM L FUELS/  HEAT  TRANSf £R/ 

•IF  A f I US  ECjU-AIFNI 

ABA  Autlior  f ERA  | 

ABS : Bcr.oot.e  s*  rising  fuel  costs  ynnr,  use  operators  jr* 
seek ••  g alternate  «•  !•>  ds  and  fuel  , tc  neat  their 
grcc-ntiouses  A hypPthet  leal  iji  (tf.hci.ft  operation  using 
norr  ni.v.t  reject  neat  for  -Into  fating  vis 
Invest iQatrd  on  a cost  rasis  The  greenhouse 
temperature  Control  system.  »n'ch  Is  used  tor  Dot h 
healing  ano  coolinj.  derates  by  firming  water  tt>«n  an 
evaporative  p.vJ  while  air  ts  (Sawn  across  :s«  pad 
This  direct  ccntr.ot  emi  sv  enfinna-  provirtfl  cooling 
In  ti.e  su-n»er . r.y  v.itu  c vlAOrAl  ion . -nil*  heating  in 
the  -inter  is  pro  idc-i  I-,  sensible  fat  transfer.  The 
warm  water  for  winter  heating  is  Soldi  led  Oy  the 
re|ect  heat  I rc»*  a paer  plant.  A comparison  of  th* 
total  coat  IP*  tre  O I w. ,r*a I system  and  a traditional 
ar*er.hou-ie  system  Inaicates  that  the  oi modal  system  l* 
economical  ly  co»t>ef  'live  if  the  pan  water  inlet 
temperature  Is  n* interned  above  B0  f.  An  analysis  of 
typical  greenhouse  fl.ee  and  roeratlng  costs  and 
r#/em<*  shows  r*>at  the  use  of  fosS*1  fuels  (coal  or 
natural  gasi  results  Ir  an  operating  loss  'or  all  put 
slid  cl imate«. 
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WINS:  / cost  ANAirSIS/  ECONOMIC  FACTORS/  ELECTRIC  POa£R 
PL  AN I S/  INCINERATORS/  PrRGLYSlS 
ABA:  I Author | 

ABS:  A drtal led  analysis  is  given  d the  economics  of  heat 

rec'wery  ar.d  ut  II  l/ut  irai  in  If*'  incineration  of  waste 
Materials-  Energy  *.iy  t-c  recovered  as  heat  «*itn  or 
w l t tv.  ut  electricity  generation  but.  since  electricity 
say  M generated  at  little  marginal  cost,  only  tne 
alternatives  Involving  its  production  are  considered. 
Detailed  calculations  are  made  for  the  economic 
Implications  of  treating  140. COG  tuns  of  waste 
annually,  and  a nel  siv.ng  of  23  million  cu  m of 
natural  gas  Is  Indicat'd.  It  is  not  yet  possiole  to 
Compare  I nc moral  tun  with  pyrolysis  since  much 
tnf O'  mat  ion  regarding  tie  latter  is  still  unaval laoie. 
Out  publisnr-d  figures  indicate  that  an  energy  saving 
of  430  sen  per  ton  of  waste  it  attainable  oy 
combustion  of  fuels  p'  ovSiCed  oy  pyrolysis  in  a utility 
DOHi-r  station.  Incineration  for  steam  production, 
followed  by  electricity  generation,  can  save  aoout  730 
hwn  per  ton  of  waste. 
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ABA : W.P.  „ . 

ABS  the  sudden  sharp  Increase  in  me  price  of  rossi  fuels 
has  destabilized  the  world’s  energy  economy.  This 
otherwise  unfortunate  event  nas  had  the  beneficial 

effect  of  revising  the  »«th»<ds  of  energy  Consumpt ion 
end  initiating  a Search  tor  no.  ener  gy  sources  I he 
venous  possibilities  of  enmity  cun'.vrvy|iwi  m 
buildings  and  rec«v.»ry  «f  waste  from  nuol*vr  pl.»ts 
are  oriefly  revicw./d 
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Chicago.  i.utltuU  uf  Cut  Ti  hn,|..  k,  19/6.  p 
371 -30 

ABA  G.R 

ABS  The  uerg,  plantation  « rate  apt  OMiluerml  represents  eh 
Innovative.  Syet'iMitIC  . ppr<  ij'  fur  preduv i ng  a 
Ora<-tlcal  and  economic  fuel  from  plant  matter  on  » 

I a i'tt-  scale.  Ultimately,  the  lor  I <i«  rives  iroa  So  lee 
energy,  which  is  col  ler  led  end  slum]  in  plants  grown 
for  their  furl  value.  Inc  edvanta>  s of  eriergy 
0 1 a>> tat  Ions  are  tiialiwj  and  rarest  >tns  regarding  the 
plant  resources  arc  invest ig.t* u.  Attention  is  given 
to  natural  stands  veru/  t n pl.nttngs  rr.ru..  I 

Plants  versus  perennials,  dec Itfu4iws  plants  versus 
conifers,  sretet  r el  oe»  Iduous  spiv  i s . a-.<i  preferred 
ocrcr.rtlal  fii  asvtt.  Solt.ible  la>u  resources  are 
cons i uerad  along  with  p lent  - sal ter  production  rates, 
plantation  design  and  operative!,  and  tne  economics  of 
tne  eriergy  plantation 
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»3A.  R.O  V. 

*8i:  Papers  dealing  with  probctiun  of  b'oeaSS  'or 

Conversion  la  Synthetic  fuels  wlfr.  (oiiomitwnt  Savings 
In  male  -lets  and  energy  are  presented  Major  topics 
covered  include  fundamentals  of  |w..  itosyn tr.es i s . 
scal'd  up  production  of  biomass,  bicmags  lo-fudv 
Conversion  processes.  character  l st  ics  and  Ccayvosi  t ors 
of  municipal  and  a ir IC.  Itural  wastes,  separation 
techniques.  m icr  rail  o |. -i  ice  I end  o'  • * run  ic  processes 
for  pi  odu< t ion  of  <e<s  fioe  semige  effluents  and  otner 
wastes,  ana  economics  of  energy  ami  mater lais  recovery 
processes.  Recovery  of  wethane  from  landfill  wastes 
9as  production  from  ouran  help,  microalgae,  and  water 
hyacinths  and  rep-occ-.si  ng  of  ce'tulbse  to  produce 
Sugars  end  eventually  alcohols  are  discussed 
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itUDCf/  **S>E  DISPOSAL/  WCOC 

Sis  Ihl  » ou^-«r  of  -*y»  m .hlch  *ar.m« 

,yn-s  Of  solid  «a*te  can  be  used  M„rty 

* rrLr^r 

~s:-Msr,v.a.,s: 

prertue  wg  nenerotor.,.  and  Japan*!.-  rod  C.  ...I  .0 
Dro  sects  tne  basic  principles  of  * nu  *>-•  ..I 

processes  are  studied,  including  too  e.  t rV*  * o«  « 
clean  liquid  and  gasec.us  fuel*  fro-  organic  - • * *» 
plastic*  recycling  -Mtf  ol  • treat-ent  ny.uly.i*  'o' 
ere' ayC*eCOvery . Sensation  ef  r„n.r.  in  s.r  It-ry 
landfill*,  and  wild  «ast*  M^rat  'on  netOods 
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In  Intcrsodety  tnarov  Conversion  fng meering 
Conlrrrnca.  14th.  Boston.  I*a-.s  . A i. Oust  S-10.  19/9. 

Prr f * d I nqs  Voles*-  3 iA79-SI72f  2J-4A)  mashlngion. 
O.C  . Am«r  i « an  Ci>c«ic»l  Society.  n79.  n 1758-1/61. 
viajS  /•ttrciRIC  row.lt/ •!  Ml  roi  IC»/ • ‘>pa:£  mcaiing 
|9u:tl>lf.GSl/,WASI£  lift*  (tl  UMtl2Al:GN 
*JNS:  / UO’  I S T 1 C EMPGT/  IM‘  GV  T I C.»4f0t.Cu»/  GAS  (USBINt 
IMG  IMS/  I’.U/StRlAl  INCSGV 
ABA:  A.l.H 

IBS.  future  strategics  for  producing  and  distrioutmg 
do*»r'.»tc  and  industrial  hrat  and  electricity  arc 
on  (i*>'.ed.  *n«>nnsi  ft  itq  lie  ne  • t / of  cor.ifr*i(v;  all 
avail. .Ole  .snd  neat  cm.-»,y.  Smaller,  ■ell  dispersrd 
oo «er  plants  Incorporat ing  advfinc-d  tecnnoiogy  and 
:o«tiii.rd  *ith  w»*m  •i.-posai  facilities  are  discussed 
as  mean*  for  cent m I It nq  pollution  find  utlilftrg  all 
available  energy  and  n« at  generated  by  fuel 
comou-.t  ion.  It  is  suggested  that  tne  gain  in  available 
energy  achieved  ov  c«*m*ined  cycle  pemer  plants  oe  used 
for  *»  e transfer  ol  g**i>"  rateJ  neat  to  flulos  involveo 
In  dovest  *c  and  proce---.  heating,  and  a ga»  turoln* 
heat  l i>g  unit  Is  also  |»  c cosed  as  * source  of 
h i gn  pressure  gases  for  heat  trans'er  end  utilization. 
In  aotl l 1 1 on . tne  necessity  of  ifoerii  support  to 
ovtrcim*  tha  short- ter«  economic  losses  involved  In 
the  development  and  implementation  of 
anergy conserving  technology  IS  stressed. 


INDUSTRIAL  COGENERATION:  PROBLEMS  AND  PROMISE. 

L.  Iceman  and  D.  M.  Staples. 

Energy,  vol  4,  no  1,  February  1979,  p.  101-116. 


EFTOTJ  OF  fTTEAM  INJECTION  ON  TKT  FERFOKWNCE  OF 
GAS  TURBINE  prVER  CYCUB. 

Transactions  of  the  A5tV,  yoI  101,  no  2,  April  1079, 
p.  217-227. 
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Sysiem 

ABA  | Aut nor  I 

ABS  : Cons i derat) I e puUnl  i*l  lor  IMtitir  al  coqwxrat  i&n  cl 

electricity  onu  process  neat  IS  curimtly  aval lapl*  in 
tnc  US  A tutxprr  of  prime  mo*«  r technologies  suit.ole 
for  application  in  cog. nerat ion  facilities  are  air«acy 
tec  tin  lea  I ly  proven  In  olher  ci***ent  ior.a  I systems 
ImJuslries  «ilh  particularly  attractive  otoortuni t tes 
Include  paper  and  pulp,  chemical.  pvflrOiAua  refining. 
Iron  and  steel,  and  cement  «o« ol act urers  me  apoarert 
technics  I potential  is  llallvd  »)«•«  licantiy  oy 
ecervaMiC.  onviroomo.it.il,  and  regul  itory  (actors,  as 
•ell  as  By  me  need  f'.r  new  dimensions  m inoustry  ar.d 
utility  coopera t • on . Although  substantial  societal 
benefits  in  the  form  of  inergy  conservation  are 
available  from  a strong  comm* t»ent  to  industrial 
coqc ncrat Ion  syste's.  n.my  Obstacles  to  systems 
deployment  .emain.  .nun  ell  I not  oc  reaony  overcome 
• Ithuut  the  adopt  Ian  **f  policy  incentives. 
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irrigation  lor  frost  protection,  or um.  . t, 
treatment  I par  t I Cu  I ail  y for  algo  r> 
production)  and  aouut  ul  ture/me*  icu*  tu- * It.  ii*e 
greennouvv  ana  aguecu)  ti.ee/eer  tcu*  t .re  syst*m,  have 
received  the  most  aitf-nttor.  a <d  niu?.  IN>,  i.*». 
progressed  fertrest.  Several  )nr«>*ti>9  lu iniumy 
teat  wtlliM  pv.a«.-rp  I ant  reject  heat  fur  thes* 
apolicetions  are  described  for  tre  U S . C.  rsade. 

Prance.  M%st  (praMy.  a d t»s  USS* 

CONSaTVTJJG  an«GY  VIA  COGEHffiAXIOli.  W.  B.  Wilson. 


Mechanical  Engineering,  trol  101,  no  8,  Aivust  1979, 
p.  20-27. 


For  decades,  industry  »-as  generated  Much  or  its 
power  with  cor'e-neratioo  systew  that  use.)  rougtily 
i.air  the  power  required  Tor  system  generating  ami 
transmitting  electric  rvR#er  only.  Ever,  so,  mny  in- 
dustrial plants  are  not  sure  that  the  increment  of 


vsabc,K»oi*iuii  vt*rs**n  a zys tet 

witl)  pro.  ess  boilers  and  purchased  electric  power  ca 


Meet  their  criteria  for  return  on  invest  iy-„i  /i*ofl 
< reduce  0|H1  . To  lay  surf,  . *<•  r. 

examples  arc*  po-sented  tfu.t  Indicate  tf«  energy. 


coofcenrin  yaia  r al  : erent  cogee  ration  ay  stew. 
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COOENBIATION-Afl  ENHIGY  ALTH^NATITls  FOR  TOE  U.  G.7 
Gary  G.  Wan  arrri  Michael  W.  Golay 

Snarpy » vol.  no.  6,  Dec.  l^TO*  PP»  W3-1031. 

Mnri  A Total  Facrgy  Sytlcm  ITFS)  it  prnfvnvM  to  vifplv  'V  Matt*  huvcttv  Vtltodr  of  In h»4ogy 
,MII|  m.tk  at  total  rlfdiK  >1  ami  tKM  acc«l»  ai  a cnM  helnu  that  of  tV  prevent  'vMm  <4  a 

,lma  IkiIiI>  mI  pxluwl  Hnlncai  IVvi  rartvr  «tr.m  lurt-mr  a*l  p<  i«lw  H»i< 

»,ih  vupplroiratvy  nr  aaukjry  fcrd  hrutrrv  a re  IV  <*'*"  ahemaiivet  lo  tV  crrTrnt  hotter  Fwh 

vyocm  ric\tfn  n evjlujtrd  Inc  KmmiK  r-icnlul  “'inf  tV  *eS  ptwm  valne  im-ihnd  nl  adafywt  Krutov 
vhn.  iHjI  nnh  tV  drcvcl  ervf.nr  mu  hr  cnmrrtit.vr  »rfk  tV  current  cnv.1  id  pr-du.  mf  vtrjm  »nd 
purctijvinp  electncitv  Ptchintiiary  uulvviv  mdrcJtrv  Ihvl  I hr  annual  vav.  ■ 4 <*>•'  (dj**  hr  K h*h  a. 
igvg  non  Hnuevrt  j mnrr  trahvlK  Vurr  of  I.”* n«l  icvult>  alter  r ivoudrt  m«  thr  cntlv  4h«l  up  vet  Vice 
thr  N'T  ol  hr*Vf  1***1  M sml  »•*  tavmrv  *»  '»  prjfc  pin  in*  r*J"'  1h"  <>*"-<•  * cchvlrf  of  the 
d,n>  ult  -II  imrffr  varuMev  vith  at  thr  end  of  rmiward  cotdrolt  awl  thr  future  |««r  of  o4  TV  cost  nl 
fuel  lot  rath  TFS  npiava  accn—lt  lor  nvet  IKS  <4  I V atwvual  covl  Itapdal  (Karpe  • fort  ♦ nprrataui  aod 
mamtriumel  ,ndicJtin»  a hifhrt  drfrrr  of  venulivuy  to  ml  pnerv  thi.  for  a utihn  Bee  arrvr  of  tV  maa« 
uncrrtjintirv  and  IV  dependence  on  od.  tuch  a vvvtrin  rt  not  romnmKallv  attractive  for  MIT 

Out  rcvullv  arr  of  rrnrtjl  mtrrrvt  true*  many  applic  atamt  lor  nhich  total  rnrt**  cyvtemv  I 
uifrnriatnMi  ha»r  hrrn  cutfevicd  arr  lew  aMneti*  m term!  of  energy  drmand  vchedulr.  and  tmtijt» 
mo  riled  equipment  than  MIT  Tine  nor*  cutfrctt  that  Mai  rnrr(t  and  cogeneration  ptopncalc  mvnKm» 
to*  drmand  drntrtr  and  low  rapacity  ladort  vhootd  V viewed  with  vutpream 


Codr't  erntlon  - A Viable  Alternative 
by  R.A.  E4«*iman  A S.  onriomo 

Public  Utilities  Fortriphtly,  Vol.  10li,  to.  12, 
f Lecr*mber  1979,  p.  3^-li3 

7 he  development  o f cogeneration  plants,  ninth 
simultaneously  /irnt/mr  electric  potter  and  nthrr  useful 
forms  of  thermal  energy,  has  hern  enetnng  increasing 
attention  hy  industry  as  a means  of  energy  ton  sen  at  ton. 
The  ruing  east  of  natural  gas.  ml.  and  coal  makes  it 
more  important  than  ever  that  hoih  utilities  and 
industry  thoroughly  evaluate  the  eeonomn  s of  co- 
generation for  the  prodm  lion  of  electrical  pettier  and 
protest  steam  This  article  dm  nisei  the  major 
mnsiderations  in  such  an  evaluation 


A 7*  44??%  * a fnnp  and  COM  mrn^r  runrltr  tor  ariMnnd  f 

tactwvofcrfy  lydrm  from  tha  CoymmOon  T^vnohvfv  Ahuntom 
Study  ICTAS/  0 0 Saummao  G J Bnna  ard  M It  Burn* 
NASA  taunt  ftamureh  Caotar  Claaakand.  Ohml  Amarrrao  Intro, /fa 
ol  Aeronmittrt  and  Aometmutn.  Tetrrtmal  f ntrfy  Sytramt  Cooler 
twice  Or  Undo,  Fla . June  4«.  1979.  Far*'  79  IOOO  JO  P Cot-tract 
No  EC  77  A 31  106? 

Tha  Cogaoaralavn  Tarhnologv  Attmoatiyat  Study  (CTASt.  a 
[vnyim  undartakao  to  atantdy  tha  mod  attract n.  advanrad  energy 
nrnrfrton  tydamt  tot  mdudidt  eoflaomatno  appiratom  m tha 
ISBS7000  tana  pood.  It  datrrtiad.  and  pratanmary  rad/ltt  at  a 
ptatanted  Two  cogarvaratoo  option!  ara  mrtudad  lit  tha  anatyut  a 
toppatg  appi  rat  on.  in  which  fual  it  input  to  tha  wayy  corwartarn 
tydam  whch  ganwatat  atartr  city  and  wada  haat  hom  tha  ootwar 
inn  tydam  it  utad  to  ptoyida  had  to  tha  procatt.  and  a bottoming 
application,  in  which  fual  o hurnad  to  ptmnda  trgk  tampwaltir# 
prrx-ru  haat  and  wada  haat  hom  l ha  procaw  it  utad  at  rhwmal  input 
to  tha  anaigy  conaaruon  tydam  udveh  ganaralat  anwgy  Staam 
It  irt)  mat.  opan  and  c to  tad  cycta  gat  tiahinav  c onto  mad  ryrtat.  dtiul 
angma-..  Stalii*  ar^.nav  phogtootic  acid  and  molt  an  cwboiwta  fual 
catll  and  thwmionict  at  aaammad  Frpactad  plaid  fatal  anargy 
rayingv  aimuat  energy  co*  WY'ngt.  and  othw  rad/ltt  ol  tha  aconormc 
analyirt  me  gwan.  and  tha  tantrtitdy  of  thaw  rawrltt  to  tha 
ataumptajnt  cone  wrung  foal  prrat  prda  of  purrhatad  atactrcdy  and 
n..  pro  am  iat  aft  am  l of  ragronal  anargy  ut a rharanar  an  it 

dttruwad  CKO. 


Energy  ConsdnrjUon  Throufth  Industriil  Cof'enerati,>Ti 
Final  Report  by  J.  Joyce 

i**»pt.  of  Enc>r^y  Uoctivent  COO-2893-7,  Atifpist  1978 
Contract  to#  EY-76-S— 02-2893 


INDUSTRIAL  CUGENERATIONt  RR 3RLFMS  ANJ  PROMISE,  by 
L.  Icertiwn  and  0.  M.  Staples. 

Fnergy,  vol.  U.  no.  I,  Eeb.  I979»  p.101-119. 
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atmhkfr  m IV  l'  S A auatoct  of  i 
faerktin  art  vhradv  Ire  turn  aty  proven  m nthrr  coairtddraM  tyttc 


mtiHifacturrn  TV  •ppment  irchmcBl  port  anal  i 
rr  yulal  no  factoct  at  well  at  by  IV  arH  for  arw 
tohttaorwl  wtctctal  VncVt  m Mw  form  of  rarigt 
mtoittnal  cogrwrtahnd  tyttrmt  awnv  ohrtactrt  to  tytlowt 
i of  policy  urarrvri 
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CO-GENEVA riON  OF  HEAR  AND  ELECTRICITV  AS  AN  ALTERNATIVE 
METHOO  OF  HEATING,  by  H.U.  Frutschi,  Zurich,  Brown 
Boveri  Review,  vol.  65,  no.  )l,  Nov.  I97B,  p. 700-707. 

Because  of  the  seasonal  t anal  ions  of  demand  for  elec  Inc  ;ly 
and  for  heal  for  space  healing,  il  is  clear  that  electrical 
resistance  healing  must  he  linuied  to  ihe  utilization  of 
genuine  daily  surpluses  of  output.  Alternative  healing 
methods  are  therefore  considered,  ina  thermodynamic  assess- 
ment. arid  the  great  advantages  of  co-generatiim  of  heat  and 
power  are  elucidated  with  the  aid  of  heat  balances.  Co- 
generation permits  «ot  only  a better  overall  utilization  of 
the  energy  contained  in  the  fuel,  but  also  a substantial  im- 
provement in  the  efficiency  of  thermal  power  generation. 

The  combined  use  of  nuclear  power  stations,  fossil-fuelled 
heal-and-power  stations  and  heal  pumps  is  illustrated  and 
discussed  with  reference  to  an  assumed  model  of  a regional 
energy  supply  system. 


Cogeneration 
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Energy  and  Cost  Savings  Results  for  Adv  .need  Technology 

the  Copenera*inn  Technology  alternatives 
->tudy (oTAS)by  G.D.  Sagertnan,  G.J.  Hama  ft  R.K.  Burns 

DOK/NASA/l 062-79/2  and  RASA  TM-7/213, 
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A7946M0  a Cuwn^  a— ,y  ..  aagMauon  « B 

Wthon  lGnc.1  Etactrc  Co  . ScInoUd,  N Y I M.A«n  / fng, 
ntton*  Ml  101  Aug  19/9  p 3011 

Cannot  «ton  it  »-*n  lo  Via  proMam  ol  mtmOm  nkwa 
ptanM  can  raaiwa  a raturn  on  nwunanl  (NOll  oo*>  Ota  mtuMalioo 
•A  * cogarwaCion  tyttam  at  oppenad  to  a tyttam  «mh  prorata  bodart 
and  purchanl  dactre  powar  Toptct  coaatad  aiduda  low  laval  haat 
racovary.  arjtic  gat  Mow  requaamantt  lot  tiaam  ganaraum  and  adat 
Uaan<  ptrttuta  rllacit  Oat.  arc  aho  gtvan  dtoawng  capital  ta^aaa 
mantt  ani  .mud  uparatmg  cottt  of  ptotata  bodatt  wait  tiaam 
turt>tra  coganaration.  along  anth  I ha  altact  at  maatimanl  tea  ciahtf 
and  dapio.iat«x>  allcnaancat  on  dtacoontod  i«a  ol  raWto  It  » 
concludad  that  la  coganaratmn  ptowett  anth  a typeal  4 or  S yt 
grott  payor!  part ud.  auch  taa  aKankaat  dtould  ugmhcantly  mcraaaa 
tha  numbar  that  all  br  anplamani—t  M E P 
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ol  Conaatvation  and  Solar  Applicaltont 

WASTE  MEAT  UTILISATION  PROCEEDINGS  Of  19TS 
ENGINEERING  FOUNDATION  CONFERENCE 

Ap.  1979  327  p reH  Coni  hald  at  ManntLa.  N M 13  18 

Aog  1978  _ 

(CONI  78081021  Avail  NT1S  MC  A15/MI  A01 

f dta«.  papatt  a,.  p«tw.tad  contaaang  •"IP"—"'*  concapt. 
improvad  ntalftodt  and/b.  WA."-.  d^.^l-n*  pwta.^9  to 
wisl«  h«4l  utiklftlion 


TK  Cmeneration  of  steani  and  electric  power  / 
1005  edited  by  Onhert  Nnwes.  — Park  rUAre,  N.J. 
.Cfi3  : Nnyes  nata  Cturp. , 1070, 

ix,  250  p.  — (Eherny  techno  lorry  review  ; 
no.  ?0) 

Oiblionraphyt  p.  250-250. 
la  Hvdrotherrel  electric  power  systens. 

2.  Energy  conservation.  I.  Noyes,  Robert. 
II.  Series. 
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AB5:  Oemonst  rat  Inn  projects.  ly*t*"s‘suliiyslp*s  ;•  iMil.it  Inn 

programs,  at  plications  Ihfat'ng.  c»»oliiig. 
aor  i cul  t ur  a ! . Industrial  I . anrl  « i im.it  lc  tfciip  t»  .ting 
(standard-..  economics.  Inst  I tut  tonal  I are  lie  topir* 
of  tne  hook  (conomlct.  «<*  preneat  |»va  eater  lor 
commercial  use  and  collecting.  proO'  - 41ikj.  hihI 
a i ssemi  nat  ion  of  data  for  tne  national  tier.  ■■  Ir.tiim 
program  arc  discussed  Computer  simulation  <i  .■  to  la* 
energy  system  and  grat-hlra!  r r pre-.r-n t a* 1 on  i * solar 
Collector  performance  ate  considered  Attention  is 
given  to  so'ar  driven  Oral  pumps  solar  t m Sing 
eouipment.  nypr  I d pass  • ve/act ' ve  solar  sy  !•«.■-.  and 
solar  farm  buildings.  Evaiuat'cn  o f a tnci  mtjr  umic 
scanning  device  for  solar  energy  and  cnnservnt loti 
apo • 'cat  Ions,  use  of  meteorological  data  In  system 
evaluation,  and  D'omass  conversion  potential  are 
presented 
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Practice  of  heat  utilisation  from  nfuse 
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>-0.  . Munich.  Nest  (K>nk.i..y| 

In:  Energy  conservation  lnrcu(/i  «.v,le  utilisation 
_rcct«  dings  of  the  Eighth  Biennial  National  Haste 
Pr.  cr -.sing  Conference  Chlcaqn.  |||  . gay  E-io  I97B 
IA7'I  40386  17-851  Ycrk  . American  Society  of 
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AAJS  / • ENI RGY  CONSERVATION/- INCIN* RAToRS/*P|IOT  PLANTS/* 
THERMAL  ENE  RGY/ * HA ill  M.CPGY  UTILIZATION 
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c.t.u. 

The  Characteristics  Of  five  European  Incinerator 
olants  for  recovery  of  neat  from  municipal  refuse  «rt 
ore  mled.  and  ciper.ii  lr,iai  Crperlenre  for  the  oast 
three  years  Is  Sum.,.,r  I /rd.  The  nu.u.tlty  of  lignt  fuel 
oil  caved  by  each  plant  Is  reported.  The  piants 
considered  Include  an  Incinerator  >i  in  not  >ater 
product Ion  for  district  heating  In  Rennes  IFrancel  a 
heat  and  power  station  in  Vienna- Spit te lau  f Austria! 
•hicn  produces  hot  eater  for  district  heating  and 
electricity  for  in  plant  redu lr emeu i s . tne  KEZ0 
incinerator  at  Hln-il  < S*l  t reMandl . associated  .|tn  « 
Oo»rr  plant  altn  condensing  turbo  alternators  a heat 
end  P'  »er  station  at  Par  t */I  ssy  • le*.  MouMneau* 

IFrancel  with  back  pressure,  condensing  turbines  and 
•team  »>port  To r district  heating,  and  a plant  In 
•unlch-North  II  f German  y i m aihlcn  refuse  and 
oulverited  coal  are  used  to  produce  electricity  and 
hot  »Mer  for  district  heating 
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ECONOMIC  ASPECTS  OF  THE  COMBINED  GENERATION  OF  HEAT 
AND  ELECTRICITY 
G.  Oplatka 

Brown  Boverl  Review,  vol.  65,  1978,  p. 48-54 

7 he  combined  genera  linn  of  heal  and  electricity  effectively 
salts  fie*  the  desire  for  rational  use  nf  primary  energy  I hit 
article  deals  quantitatively  with  the  saring  of  primary 
energy  in  the  form  of  fuel  *hirh  ran  he  effected  by  com- 
bining the  generation  of  heal  and  electricity,  as  against 
their  separate  generation  Observing  a criterion  of  eco- 
nomy. the  study  determines  the  most  favourable  design 
stipulations  for  a supply  system  comprising  a combined 
heating  and  poster  station,  a pure  electric  power  station 
and  a pure  beating  station 


523 


UTTl: 

AUTH 


VAJS 
VI  NS 

ADA 

A6S: 


urn  : 


AUTH: 

CORP: 

ABA: 
A8S : 


79A'.,UI;d4  ISSUE  22  PAGE  4 I IJI  < AItGO»»  44 
78/OG/00  19  PAGES  UNCLASSIFIED  DOCUMENT 

Envii  Miioenial  aspects  of  wood  fuel 
A/GAR ABEUI AN.  H.  I ; B/SAnBGRN.  C.  R.  PAA 
B/(Vc-i*ont  Agency  of  Environmental  Conservation. 
Vootpcl ter . Vt . I 

In.  C<nfere«e  on  £ nv  I r unment  al  Aspects  of 
Non-Cc.nvont tone  I tnrryy  KeSOurCCS  * II.  Denver.  Colo  . 
September  2f>  29.  Proceedings  (A79-SOB76  22-4S) 

la  G*  ungo  Parfc.  III..  American  Nuclear  Society.  1973. 
o.  19  3 to  |9-2I. 

/•ElfCIRIC  POWER  PLANTS/* EnCPGV  SOURCES/ * ENV 1 RONMEnT 
EPI EC IS/*WGOO 

/ blUASS  ENlPGf  PRODUCTION/  LNERGf  IECKnuLOGT/  FUEL 
COMBUST ] ON/  LAND  MANAGlbCNT/  UTILITIES/  vEnMONT 
V.T. 

An  analysts  of  .nolo  tree  ha-vestlng  for  wood  luel  ana 
tne  conversion  of  enisling  electric  generating 
stations  to  consume  snod  fool  *S  presented. 

Cons i derat  t cm  is  given  to  planning  an  experimental 
harvest,  prenarvest l n«  inventory,  •tud  operation, 
environmental  impacts  of  tne  Harvest ing  Mnral  n>n.  and 
the  economics  of  wood  fuel.  It  is  noted  that  .hole 
tree  removal  resulted  In  3 • « 5 t I*C'.  the  yield 
expected  by  tradition.  1 inventory  methods  Kicri  tori 
is  low  in  n. -a  t l ng  van*-  hign  In  moisture-,  aevd  ti  is 
undcsirauia  handling  » h.iractcri  st  ics.  n«.-'v«  i . Inc 
Contents  of  sulfur  anil  nitrogen  are  low  Emission 
testing  has  determined  'hat  the  particu'atc  emission 
rate  from  a mi«  oi  4b  '■11/55*.  coal  l ie*  cased 
threefold  as  compared  .>tn  bo.  wood/vO  oil 
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Scrip. -dc  rivcortn  of  . *s«e  heat  • rom  l mlu<  i r , 
process  plants,  elect.  ic  po.er  plants.  but  lotn  > ..  .,.u 
i nc i rerat  lor*  of  vavtc'.  s covered  Empn.tsis  is  %*** 
er  ergy  con*.  r va t i on  in  industrial  plants  ilodi-s  of 
east e r.e.it  noilcrs  a.-id  'he  use  of  waste  he,. t »o<- 
irrigation,  sewage  ti ratawnt . Odor  Control, 
desal inat ion,  and  healing  are  Ircludeii 
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Thermal  energy  storage  for  industrial  waste  hc-at 
re cn.ery 

A/hOFFWAN.  H.  M. : B/FE01.  R.  J.;  C/0GSCHA.  8.  A. 

PAA.  A/lGNM);  8/IORNll 

National  Aeronaut ics  and  Space  Adm ini st rat  ion . Lewis 
Research  Center.  Cleveland.  Onto.  AVAIL. MIS  SAP 
HC  A02/VF  AOI 

Presented  at  13lh  Inlvi  -Micly  Energy  Conversion 
Engineering  Coni..  S.u-  Diego.  Calif  20  2b  Aug.  1978 
/•ENtPGT  POLlCT/'Hl  AT  STORAGE /*!  NG.'M  fi  I Al  WASTES/' 
WASH  CNERGf  OTILI.Al  ION 

/ ALUMINUM/  BOARDS  I PAPER)/  CEMENTS/  EltCRGf  TECrhfOLOCT 

/ f 000/  IRON/  STEELS 

t.S. 

The  pcte-n*iel  1%  ee.miif.eO  for  .able-  heat  recovery  a no 
reuse  throur/i  tlvers.il  energy  storag*-  In  five  specific 
Industrial  categoric;..  (1|  primary  aluminum.  (2) 
cement.  |3I  food  p*uc*-'.st ng . (4»  paper  and  pc-ip.  and 
(5l  Iron  aid  steel  Preliminary  results  from  Tnase  I 
feasibility  studies  suggest  e-m  rgy  savings  tnrougn 
fossil  fuel  d 1 sp  I m erne*  t app'-xcMnQ  C.t  Quaa.'y*  in 
tne  1585  period  Early  implc-merntat  iui  of  recovery 
technologies  wlln  mini  al  a-  veUp«<  nt  appears  I lively 
In  the-  rood  prccessirg  «-nd  paper  4>.d  pulp  industries. 
3c ve  I npire-nt  Of  the  otner  three  categories.  thcogn 
eooa  I I y de_,  lr„t>  le . .ill  probably  require  a greater 
Investment  in  time  and  dollars. 


78/12/00  b PAGES  |n  GERMAN  UNClASGIfllD  DOCUMENT 
Gas  turbine  with  waste  neat  utilization  • to. 
investment  costs  and  h igh  fuel  use  effic'eivcy 
A • GABO  M . EI/SARONLN  J. 

Encrglc-wirtscruif  t licit  'age-s  f ragc  a . wot.  2b.  Dec 

TS7b.  p.  75 1 - 75H  . In  Gt-i  man 

G.R 

Investments  related  to  I owc-r  Qtvrat  mil  for  imti-.t  i«l 
projects  require  careful  Invest  IC,at  Ions  to  ussufv 
economical  'deration  In  tne  cave  of  j fir.  ,, 

Finland,  electrical  power  and  steam  ne<  <s  d m 

connection  with  tne  pr  otection  of  pape-  It  ,.n  . nd 

m a study  of  various  p sslbMltics  f-.r  Miami*  , t'*e 
required  energy  tnat  .*  olut  Ion  cavvq  •.<•  the  ur  a 

gas  turbine  ar.o  a vj.'c  Nat  Uglier  »itv.  a 
supplementary  nor  ting  system  would  pro.  id-  .*i.|>r».i_n 
involving  the  lowest  investment  costs  and  . n iroi 
fool  utilization  Inc-  nr  w gas  turUme-g-neretor  »>str* 
is  used  in  r*a>aMel  ope.  alien  . 1 1 n t 

bac*  pressure  steam  - tun  oset  s AHh.Ih,  . .„  given  to 
electric  pow-r  and  st.«i»  requirement*,  dotu.ig  o# 
installation  oc-sign.  tne  employm.nt  of  air  filter 
systems,  tne  anti  itli.g  System,  and  ope  r a t i or.a  I 
Octal  Is 
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Recovery  of  waste  h,./i1  lro«  prr.peltnnt  fO--ce<ralr  dry 
hou'.r  TISP  I Inyl  l<M.*rt.  Uuv  1976  • Apr.  1978 
A/AIABIO  J . B/BI/ZA.  E.  f C/MUUANff  P. 

Grun* no  Aerofpatf  Curl*  . Betnpige.  N.Y.  AVAIL  NIIS 
SAP  MC  406/7*1  AOI  „ 

/•OB*  INC,  APPARATUS* -EM  ROY  CONM  R VA  T I ON/ ‘ Mt  A T P iPE  S/ * 
MfAl  TRANSFER/ ' PBOI  E l LAM S/  *A.IE  Lf.ERGY  UlllWAMON 

/ coji  effectiveness/  i/mauSi  gasi*/  imuusibial  plants 
/ mIaions  irOUSiRY 

Aut^  r IGf'A  i 

This  tepo'  t Oe scr  tl/ri  If**'  deston.  installation.  and 
test  evaluation  of  a hrat  pipe  heat  e«chano*r  for  a 
nu 1 1 I base  propellant  forced  air  d-  v house  for  the 
Durpo'e  of  recovering  neat  frrn.  tor  hot  air  exhausted 
to  tf«r  ntmoMiheie  dor Inq  a typical  laying  operation. 
Detailed  descriptions  *>f  the  special  safety  and 
opera  1 1 nq  features  of  me  recovery  on  it  are  also 
present?*  Evaluation  of  the  unit  Moved  tnat 
appro*  l irate  ly  62*  of  the  energy  used  to  dry  multi  base 
prepe Hants  can  he  saved  by  me  heat  recovery 
technique  oOloyed  Energy/cost  saving  projections  are 
based  upon  th.  Installation  of  sim.'ar  recovery  units 
at  a major  Army  propellant  manuf ac t ur I ng  facility  suen 
as  Bedford  Army  Ammunition  Plant. 
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/ BlBlIOGRAfMIES/'ENtfGY  POlltY/'MEAT  1.1  NtRAI  CM 

WASTE  ENERGY  UI1U/AI10N 

/ ABSTRACTS/  BOILERS/  Bill  l DlNGG/  IRRIGATION,  I «>■  •« 
I'lANTS  RESEARCH  AM)  [ E.E  LOPfcENT/  SCaAot  TRIAT.iM, 

waste  disposal 

Fc.ieral  ly- funded  rcse.  rch  on  technicnns  o»  recovering 
waste  hrat  from  power  plants,  building*.,  industrial 
processes,  'no  •>»»’*  disposal  is  covered.  Studies  of 
Baste  heat  hollers  and  the  us"  of  wa*te  heal  for 
Irr  loat  Ion.  sewage  treatment  Oder  Control, 
desalination  heating  and  aauaru1tuie  are  In.  live 
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UTTL  Performance  and  evaluation  of  conevpts  and  devices  for 
heat  rfr lueal len  from  air  condtllcntrs.  neat  pu*Y)s . 
mil  refrigeration  rqulf-mcnt  'ISP  Pinal  Report 

AUTM  f/MOUAVVAL'I  S.  S 9/SLOAN  f.  0 PAA  A/ICOIoroOO 
Sen  nr.  I t.»  tinc-sl:  B/ICu’oradn  Scn*»ol  of  si  *>*s  I 

COBP.  .lonns  Many  i lie  Sales  Corp.  . Denver.  Colo.  CSS:  1 

Research  and  De  v e I opaven  t Center.)  AVAIL.  NT  IS  SAP 

MC  A03/MF  AOI 

VAJS:  / * A I P COIIDI  TlONlt.G/  ’SYSTEMS  ANAL  VSIS/*KASTC  ENERGY 
UTIll/ATICf. 

MINS:  / C0G1  ETfECTI  VEf.ENS/  ENERGY  CONSERVATION/  MEAT 
EXCHANGERS/  meat  PUMPS 

ABA  GRA 

ABS:  A hr  a t recovery  ryite"  Is  described  which  uses  air 

conditioner  or  heat  pur-p  waste  heat  for  domestic  water 
heating  Current  Ciwerr  c.  I a I units  and  field  test  data 
are  detailed  with  economic  guidelines  to  aid  In  choice 
of  a unit  This  report  enables  the  reader  to  determine 
the  cost  effectiveness  of  having  such  a unit 
Installed  Safety,  product  warranty,  and  city  and 
Stale  coding  restrictions  are  discussed  Tn«  current 
and  future  testing  and  demon* t r a 1 1 on  plans  are  cited 
For  the  unit. 


C ©GENERATION:  K SYSTEMATIC  ANALYSIS  OF 

COMBINED  STEAM  AND  PCWER  GENERATION 
Herbert  Fox,  Rifat  Tabi,  Edward  Nelson  and 
Joseph  E.  Robbings 
J.  of  Energy 

vol.  2 no.  1 January-February  1978 
p *9  - 


CAPTURING  ENERGY  EROH  INDUSTRIAL  WASTE  MEAT. 

Beno  Sternllcbt.  . 

Mech.  Engineering,  v.100,  no. 8,  Aug. 197“*  p.30-  . 

VYrnh  mm  current  on Or  comewnn  mm  ***£•  N^  enem  NrgwM 

wnmgy  consumer  Ihn  Industrial  swcHw  and  Rm  po»s4*mes  lot  recover  mg  an 
available  energ y hom  avS/stflal  waste  heat 
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TJ  Annual  review  of  enemy,  v.  1 / Jad*  M. 

Hollander,  editor  > Melvin  K.  Simons, 

.Afi  David  O.  Wbod,  asscxriate  editors.  — 

v.  3 Palo  Alto,  Calif.  ; Annual  Reviews , 1^70. 

***  o. 

Includes  hibliorTranhical  references 
and  index. 
lsen  n-r2^v?inv3 

1.  rower  resources — Addresses , essavs, 
lectures.  ?.  Fneir*v  conservation — 
Addresses,  essavs,  lectures, 

I.  Hollander i»r*r  m tt  c< 

Indusirial  CoofcNtRAiioN  Robert  H.  Williams 
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COMBINED  <1A3/0TEAM  TURBINE  PfWER  PI  ANTS  f'OR  T1IE 
COCENERATION  OF  NEAT  AND  ELECTRICITY,  by  R.  Kehlhofer. 
Brown  Boveri  Review,  vol.  65,  October  19^8,  p.680-6ft6. 


The  high  thermal  e/I u iemciei  aehiered  m combined  gas,  steam 
turbine  power  Muttons  are  also  a./saniageous  lor  plants 
which  supply  no,  only  cleanly,  hut  heal  as  well.  »,  the 
lorn,  of  Mean,  or  hot  water  On  mg  to  the  special  control 
requirement*,  special  plant  las  outs  nre  requirnl.  »h,chd,tter 
those  ol  ordinary  cmnhmed-ctcle  plants,  tins  arttcle  deals 
with  a number  of  applications  in  industrial  plants  sea-ssoh  r 
,h  salination  and  district  looting  plants  the  furl  burnt  to 
which  is  mostly  or  entirely  utilized  far  the  gas  turbine. 


U 

TK  Institute  of  Electrical  and  Electronics 

7 “On  Emineers.  Wen  ion 

,I’V  Pnerav  •■»*»... cl  07P.  (f*»*-?) 

107P  Cogeneration  Pricing  Issues  f*.  y 

U.  H.  Contois,  West inghouse  Flee  trie  Corporation 


**"4  o* 

n.  Ihrovjh  multiple  uses  ol  roarer  heat  to 
lm^Iu.0  process  Steam  and  rltct.  1C 

wl  ,f,r.  O <tAii.ll  t:vse  processes  would  olhr.-ISr  :«-ct 
ta  the  .nvirwwa-nt  is  <jreatly  redmed.  et.ral  ~ *4 

uf  i.n  the  separate  production  fMctiws  

V ,^r  <!*  J a.  well  4S  low  of  tb  operational  P*'*'**' 

w ot.  i.-solt  irw  tylK'l  them  together  In  orr 

‘o’  t|«.s  to  these  problems  are  si»9»rsfed  wht  « also 


*ons 
l and 


llullctlt 


increases  in  cost  to  pru*l  «r  them. 


Proceeding  of  1978  Engineering  Foundati  n Conference 
on  Kaste  Heat  Utilization 

Held  *ugust  13-18,  1978  New  England  College,  Henniker, 
hew  Hamt  shire 

II. S.  bepirtnent  of  Energy  rep  <rt  C0i.F-7808l02,  npril  1979 
sponsored  by:  fhb  Engineering  *ouridation  of  the 
United  Engineering  ° :nter 
Available  from  KTJS 


,vr  orrouMlfMi  tfce  prif  ini.  *€*  ••»>»  ' 4 

ion,  of  tl<  co^encrPtion  pUntS  p.wio.  Is  I.- 

,i4-.r.1.  rtertl  Ae*hoit4  *rr  <|Mfri»*Hl  t..r  nllorntlon 
I costs  wilt  t p-rticUr  ore  ^sen  for  »• 
liscusSioA.  The  necessity  for  simple.  e*s,  .«lic«tiOA 
„J  «u4i t . 4S  well  as  a fair  an-l  re...onat.le  -esult. 
Midetf  the  selection.  Some  mtei.-u  <n.  aspects  of 
'^tieralion  plant  etownticS  are  then  dlsc.seo.  IT 
is'assaoel  throuqhout  the  paper  that  the  at  il  ifati'ai 
ac  1 1 1 ties  are  in  reasonable  pro.imlty.  *or  oth-rw.s* 
[I*  cooeneratiom  plan*  would  have  to  be  bwr<V~-1  -<th 
..•ra  costs  for  prort-jtt  transportation.  That  < 
ition  plants  a.^  in  limited  v?  tr-ray  may  mtl.c*  He 
fail  ‘hat  not  all  the  «ss**t.«ns  o.de  • ***•  i ’ 

loi  . iji table  distrlbotiiai  o*  costs  tu-ll.  ’ •*' 

.4.  ti  or  that  thr  sarins'  **«*•  *•  I'l"1 
u oat  balance  the  costs  of  pru»idi«wj  th. 
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TJ  FiTMTTv  TVchnblony  Cton'erencc,  Sth,  Usshimtnrv 
153  D.C. , l?7n. 

.E47B7  Eteroy  technology  V : chn  Homes  to 

l'*7R  technology  j procenrlims  of  the  fifth 

Frierny  Trchnolocry  Onn'rrence,  February  71- 
March  1,  1970,  Mjshinrrton,  D.C.  / bv 

Richard  F.  Hill.  — V^nhinrrtnn  : GoLAerTTTVTt 

COGENERATION  PRACTICES  IN  EUROPE  0,7*7 

Hm.ni  A Go>|H,  V>n*t».  Inc  ' 

THE  KEY  TO  COGENERATION  DEVELOPMENT  A COOPERATIVE 
INDUSTRY  GOVERNMENT  EFFORT  P,  9 3 J 
P*tt»  G Bo«.  Rtsourct  Planning  Anocaiff  Inc 

PC  ir  r\  r ON*  LTriLITVS  EXPERIENCE  WITH  COGENERATION  >97^" 

~ 1 c F Mt>n«f  Vue  Pr«.«»*nt.  Marketing.  SoufMnettern  PutoK  s7'»«#  Co 

USE  OF  CONVENTIONAL  TECHNOLOGY  AND  POTENTIAL  FOR  EMCRGINO 
TECHNOLOGIES  IN  COGENERATION  p,<(9fc 

John  W N*«i  Acting  Atwttant  Outfit)'  pti  Engine,  I Hm  Btrowry,  O>et*on  of 
PowN*  Svttemt.  Depeffnent  of  Enwgy 


Cn'rTic9ATTrtN:  IS  IT  0 ME  TOO  A 

Vincent  Gavaseno 

Chemical  Engineering,  Vol.  °5,  r,o.  *7,  J’^Iy 
31,  1978,  n.  M*  S U6. 

Production  Of  steam  and  electricity  from  the  same  facility 
had  been  losing  favor  in  the  U.S.  But  now  it  is  seen 
as  a road  to  saving  energy. 


Hr AT  prcoVE^T  TPOH  low  »0fSSU®E  stfam  sour*  riuf 
GASES. 

H.  Aunstadt. 

Building  Systems  Design,  v.75,  no.l,  Dec .77/Jao. 78, 
d.*»9-5«. 


The  heot  In  the  holler  flue  pot**  In  en  oportment 
comptea  •*  available  for  preheating  teed  mo  ter.  combuitlon  air, 
heavy  fueloil  and  comet  tic  hot  water,  providing  tuhttantlal 
savings  for  the  owner. 
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SYSTEMS  ENGINEERING/  1GLUENL/  VAE  .BUt-S 
ABA:  U.V  B 

ABS"  The  COO  fcW  Organic  Rank  ms  Cycle  Wt.lc  Heat  Power 
Conversion  Syto*  -Inch  can  t>e  rdapted  tu  te.it 
sources  tuen  as  dlcst . engine  erKi..»t  i.r-  tp-b.,.e 
Cxnsust  . >>r  trdustr  ai  process  wa.to  I - .t  ttrnjem.  •* 
described  design  criU'in  tur  the  u.P  nt,.t  ro.c.er v 
s.stcm,  me  lulling  wl'  ction  of  1 „«»-r  rutir-p.  waste 
tii.it  temperature  rr.  ■**«  mo* -King  fluid,  etc 
nv  1 c »cj . o-'veiopiitn;  program-..  Invo'vi  .y  or  J I - c 

source  to~'P- rature  .11. a toluene  as  t-e  working  fluid 
are  utscu-  : c*d . Corponirts  of  the  sytlm.  M"  a.  tne 
to.  st  pimp . teed  pci v-  iPWr^AtW.  vnor-i.-.  turbine 
ar>u  coridcniir  are  also  c.-.k I uerod  ,n«  pruti.t  /.*- 
system  developed  na,  t n«  aeftages  o»  t-eii-g  uUp table 
to  use  with  a large  r.  c ipr  ccat  I r.g  engine  »i  tne  ft  it 
source,  and  ot  acCOumN  • • n?  several  im.-onl  p.  es  .urw 
drop  without  upsetting  the  operation  -it  tr*  Mat 
source. 
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ABS:  Electrical  Power  plant  and  sO*ar  Heat  In  i >y  to».  »vre 

proposed  atmretn  Confined  aquifer*  a-  e ns«  rl  a.  itn-aW 
reservoirs  tor  noderatv  to  r.ign  te«per.«tu< • «.ttvr  Tne 
water  Resources  Research  Institute  • • Auburn 
University  f-er  formed  «»n  aiiui  Tor  stoeag-  *»|xrn»’nt 
involving  i..irw  water  1 9*1  E.  30  C|  Ph.-.-sC  1 tini-istld 
Of  me  on  I ling  of  an  i/plcratory  well  at  IN..-  field 
site  near  M.oilo.  Alai  *' a.  Phase  I!  invulvio 
const  rue  l Ion  of  tn*  central  Injection  .1  I I three 
observation  wells.  ami  performance  ot  preliminary 
pu-om.g  tests.  Pnate  III  ms  devoted  to  iwiivtlvo 
ot  tne  remainer  of  tn*  (Oservat ion  well  f •*  id. 
performance  of  final  pu»p>ng  tests.  And  tc.-^rinnt  of 
aquifer  thermal  properties.  while  Png-_«.  IV  vu.  .»■  voted 
to  a cycle  of  war*  water  injection,  stoi  age  *"■' 
recovery.  It  was  conciuned  tnat  real  storage,  ao.ifcr* 
must  nave  I'a  ratural  pore  velocities,  and  *u<  fl  care 
■ust  oe  taken  not  to  clog  tne  injection  well  with 
solids. 


JTTl: 

AUTH: 

COBP: 


78N14C51*  ISSUE  S 
ONI  2:SS9  CONE  770916 


PAGE  648  CATEGORY  44 
2 77/00/00  27  PAGtS 
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Prospects  for  tne  utilization  ot 


waste  f-eat 


in 


RrT  a : 
large 


scale  district  Mating  systems 

a/karkhcck.  j.;  B/pow*  ll  . •* 

Brockbaven  Natloival  L-o  - W-j  J 
3f  Applied  Science  1 AVAU  niis 


Y . CsS:  lOeot. 

SAP  HC  AC3/ME 


101  . 1 aiafiaoev ent  and  util*. 

Presented  at  Conf  on  waste  Heat  Ma.  ag. 

Miami  Beacn.  f la  . 9 6i»  ’97  . . ...  


,B.  Analyse  of  aodel  district  neat  i ng  systems  for  mna 

j s urban  areas.  Including  projected  neat  *r * 

oresented.  In  a ullion.  projccuon-  of  nation*  de 
level-,  it  tnolcm--nt.it  t<-n  of  district  heating  systems 
are  discussed-  Result-,  noe  trial  about  halt  o»  tne 
current  populetion  could  be  served  tnrougn  district 
neat  mg  ^ne.t  cost  Ic-.els  equal  to  tne  ett.ct.ve 
heat  cost  of  laported  oil. 
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ABS  'hi',  p .'per  pres* »nl>  the  statu**  nf  a prt  i'na  «.»*'  ' 

itp/«ICfMe«t  t>y  NT  I ♦ OSt  PDA  anti  contri  n*  <«t  ,rl«P  rht 
nt'd  drnonstrat  ion  cl  n binary -Rank  tne  ivllt  waste-neat 
recovery  system  for  a oievel  general Ing  sot  fh** 
demonstrat  too  site  Is  l*.coted  at  an  eatst'nu  mmcpAl 
power  plant  In  tne  Village  of  Rockville  Centre.  New 
York  the  system  employ*!  two  safe  *no  veil  act cpted 

peer  fluid/  steam  and  freon  and  recover  s S00  •«« 
from  the  eahaust  of  a turbocharged  Olesel  rngirwv  the 
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KINS  / AIR  CONDI  HONING/  EUHOINGS/  ECONOMIC  ANALYSIS/ 
ENERGY  TECHNOLOGY 

ABA:  M.l 

*BS  It  Is  suggested  that  waste  Ik^I  f*  :*t  tne  generation  r f 
electricity  could  ‘ripply  all  of  tr*-  U S space  tvattig 
ncc  i So  mat  in*  U S.  would  Ijccir.-'  energy 
Inoip'rornl  lirrg/  rejected  In  cooling  water  in  197S 
*s  estimated  to  represent  137  of  tne  total  u S energy 
consumption  while  total  conversion  losses  amounted  to 
207  Various  uses  of  low  level  heat  and  of  htgn  level 
heat  are  considered.  N.  i essat  / condition*  tor  a 
orartlcal  waste  heat  System  are  st  ited.  and  an 
economic  ar al ys*s  *s  presentr-d  which  suC'-icsls  that 
district  heating  could  be  economical  at  present  energy 
orlces  The  System  cons ‘demo  w<0lo  complement  a I OOO 
*»  f OSS  1 I - f ue I ed  generating  system 
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EKCHANGERS/  ST  t AW 

ABA  M.L 

ABS:  Availahl#  and  proven  technologies  for  the  utlHtatlon 

of  waste  energy  ere  reviewed  with  attention  to  tne  use  , 

of  waste  energy  for  reducing  waste  disposal  rapnnse* 
eng  for  genrrating  heat  for  proves*.  imp,,. as 

four  iy.iw*  . i.rv  dt sum*  • ed  qas  tr.  q.,s  h.  «t  • .c'lanr-ee . 
Steam  Generation,  condensing  type  fv*.,t  n,,j 

Crynqenlc  hrat  transfer  e'lUiP'Nnt  fr  r try  i,.  ....  , 

also  or  used  to  recover  he.-t  from  f tur  o • . *.  In.* 
problem  of  timing,  that  is  of  having  „..%t,  nt 

available  when  It  Is  r r'luirf  (I.  is  considered. 


TA  Institute  of  r7rvimrrmt-/tl  r*cimcr**t. 

1 F^r/irctrrnsjl  tcchmloov  *77:  orr>cr*e<1lrtr«t. 

.13^^13  — *%.  rrnpnrct:.  111.  : *Ttw»  Institute,  cln7^. 

ln77  xviii,  *37  n. 

7lrr*  anruvrl  torhnlcsYl  rmotiim  in  Ir-t 

Ancmlof?,  Calif,  \oril  7rr-?lt  1077. 

ISTtl  o-°lS41f»-i7-l 
1.  FTivi  mrrrntri  1 t-r»9tina. 

TTtvirnmnnt^l  «viinpY»xij¥7 — JVtcipties,  etc. 

t *nt  f-To. 


Tn*iH«>i/v:iis  F'>R 


rm:  utii.|7^tiow  of  haste  ruf  Ror 

•'l  ****1 


*./tt 


ORIGINAL  I’ age  1“ 
OF  PO<>R  QUA!. TTY 


TO  Institute  of  l^virnrryjital  fcimcns. 

1 flwirrrmtal  tcchnnlnnv  '77:  rrrotseduv^. 

.13*^13  — Mt.  rrosnoct,  111.  : ^ Institute,  cl^T 

1°77  xviii,  4 37  n. 

?3rd  annual  technical  nnetinn  held  in  Ir* 
Anoelos,  Calif,  Viril  25-27,  1077. 

ISI*1  «-°lS41^-17-l 
1.  Fiivirnrmntal  testim.  2. 
Fhvircmnntal  enoineerincr— Societies,  etc. 

T <NH« 

i/»w  .;hai>i:  iii/»t  utii.izatiom  by  am  ok«;anic  bottoming  cycle 
Hy  Sy|c-  r.  ratchin  awl  bt  . K.  C.  TsjO 


f9  n< 


Canadian  nmqress  of  *pnl  iorf  Mechanics, 
fth,  f'nivcrsitv  of  Hritish  Cnliriiia,  1077. 

cvrw 1 77  j omceedinas  » O-mtea  rendus 
/ w»  J.  Mnrti,  editor.  — fs.l.  i s.n., 
1077?) 

2 v.  (xli,  1051  p.)  : ill.  ; SB  on. 

Held  May  30  to  Juno  .3,  1"77. 

Includes  bihlincp-aphical  references. 

1.  Mechanics,  ?rr> lied — Cnmrpsses . I. 
Modi,  V.  J.  II.  Title. 

Heating  and  C02  Enrichment  ol  Greenhouses  with  Exhaust  Gases 
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NUCLEAR  WASTE  DISPOSAL:  POLITICS  CLOUD  PROSPECTS. 

Peter  R.  Savage. 

Chemical  Engineering,  Vol.  84,  No.  13,  June  20,  1977 
p.  72-76 
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HEAT  RECOVERY  FROM  WASTEWATERS  FOR  HOUSEHOLD  SPACE 
HEATING 

Eric  V.  Pemberton,  Ph.D.,  Wilfrid  Laurier  Ikiiversity, 
Journal  of  Environmental  Science  and  Health 
Vol.  A12.  no.  8,  1977, 
p.  389-392. 

This  article  rnniMtra  ihr  lini  enerRf  ImI  Ik*  «•»«*  »»rnr/ 

•••  na»«*H«.|4  wlilcti  ii  carried  Into  the  irwra  Sf  the  Mat^rater.  A wrrff 
«»l  jv<  ra^e  dal ly * houaehold  water  •••«•  it  prcteiurd,  witl«  avtr -area*  ditlr 
wilt  r and  iIk*  Ithrlv  Iteat  rurrny  rn««vt  r iMe  is  |Im  n 

(rtntidi  red.  A Hrlcl  tu— ary  of  trlrvinl  *.i,ur«w.nls  ••  kI<  iu  mv  t»wn 
h.«m  is  RlVrS,  ind  lit*  p.»|  i r cmwc  M«%  with  a mmiiit  •»!  ll**’  l«aslhllltf 
and  » jut  of  rrtuvfrtnR  heal  from  tills  imute  for  firsl4«  «t  isl  vface  U at- 
ini* 

Rrltlah  rufinee  r InR  units  are  rsplnyed  I hi  • , and  toortC 

Material  l<a«  nnt  been  referenced  as  tla  ennopi  is  at  Mm-  pieliatnary 
itace  only,  and  detailed  references  do  not  area  nrcestaty. 


ENERGY  CONSERVATION  THROHCH  HEAT  RECOVERY 
WATER  HEATING 

R.S.  Mason,  Jr.  and  H.S.  Bierenbaum 

Ashrae  Journal 

Vol.  19,  no.  8,  August  1977, 

p.  36-40  Heat  recovered  from  air  conditioning  and  heat  pumps 
used  tor  water  heating  Is  analyzed  as  an  energy  corner 
ration  action  Economics  appear  tavorabii  and.  it 
widespread  use  ot  this  technique  were  adopted  m 
southern  states,  primary  and  secondary  annual  energy 
sales  could  be  reduced  by  S235  x TO*  Capital  require 
ments  tor  such  a savings  would  be  about  J6 SO  * TO* 
and  produce  paybacks  ot  two  to  si*  years 
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DISTRICT  HEATING  AND  TOTAL  ENERGY 


District  He-iUnr/Cogeneration  Application  Studies  for 
the  Kinneapolis-St.  Paul  Area,  by  J.C.  Yeoman 

Oak  Hid.’e  Nat  onal  Laboratory  Report  ORNL/TH-f R30/P6, 
October  1979 

A Net  inergy  Analysis  of  a Cogeneration-District  Heating 
System  and  Two  Conventional  «ltern itives 


O C 
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i1™  *rfT  UATF:R  D TCTRIBOTION  SYSTOC  FOR 

T/V-DEW1TTY  HEAT  AREAS,  by  fV.ter  Marge n. 

Energy  Engineering,  vol.  %,  no.  1,  Dec.  W8/Jan.  \W9 

in  S‘ar,S  by  OU,hn,nfl  ,he  evo<u,KV1  o I district  heat.no  systems 

In  Sweden.  examining  the  economic  background  and  descnb.no  tech 

"°Y,y  aU.K°n,,V  US®  par,'CuU,'y  »<*  »he  smaller  pipe  distribution  n*t 
works  It  then  proceeds  to  outline  new  technology  and  the  experimental 
or  demonstration  .work  to  back  it  up  To  complete  the  picture  of  district 
eating  development  issues,  a brief  account  is  given  ot  development  in 
prog, ess  on  la.ger  pipes,  such  as  those  required  for  bulk 
from  future  nuclear  heat-efec.nc  stations  to  cities  which  can  JZ  S* 
•arne  heat  quantities  ” 
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District  Heating  and  Cooling  Systeai  for  Connunities 
Through  Power  P*ant  Retrofit  and  oistributi.n 
Final  Report 

by  J.R.Watt  Ar  G.A.  Scwwierfield 

Dept,  of  ineri’y  Report  COO-i*979-l 

Volume  1:  executive  ^uawcary 

Volume  2:  Tasks  1-3 

Toledo  r-di son  Company,  Toledo,  Ohio 

August  197 

Volume  3s  Tas<s  L-6 

Volume  I*:  Tas  s 7-9 
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, vol.  65,  Octooer  1978,  p. 687.69, 
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District  heaUr-r/'^openeraf  ion  Application  tudies  for 
♦he  Minneapolis-  t.  Paul  Area,  by  P.  Mirren,  L.-A. 

Cronholm,  K.  Lars  on,  J.-K.  Hirkluwd 

04  k Ki«tre  National  laboratory  Hepot  1 OKf. L/TM-6^30/P) 

October  1979 

A study  was  undertaken  to  determine  the  feasibility  of  introducing 
a large-scale,  hot  water,  district  heating  system  for  the  Mtnneapolls- 
St.  Paul  area.  The  analysis  was  based  on  modern  European  hot  water  district 
beating  concepts  in  which  cogeneration  power  plants  supply  the  base-load 
thermal  energy.  Heat  would  be  supplied  from  converted  turbines  of 
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existing  coal-fired  power  plants  in  Minneapolis  and  St.  Taul.  Toward 
the  end  of  the  20-year  development  period,  one  or  two  new  cogeneration 
units  would  be  required.  Thus,  the  district  heating  system  could  use 
low-grade  heat  from  either  coal-fired  or  nuclear  cogeneration  power 
stations  to  replace  the  space  heating  fuels  currently  used  —natural  gas 
and  distillate  oil. 

The  following  conclusions  can  be  drawn:  the  concept  is  technically 

feasible,  it  has  great  value  for  fuel  conservation,  and  with  appropriate 
financing  the  system  Is  economically  viable. 
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ENERGY  CASCADING  IN  LARGE  DISTRICT  HEATING  SYSTfcMS , 
by  Kranz  Wolfgang  Mbycr 

Nucltar  Tn'tinoloj/y,  yol.  40,  no.  3,  Oct.ob«:r 
p.  234-239 
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STEAM  TURBINES  FOR  DISTRICT  HEATING  Di  NUCLEAR 
POWER  PLANTS1. 

H.  Muhlbauser,  Bab-n 

Brown  Boveri  Review  3,  V*»l-  6^,  March  1978, 

p.  193-2°^ • 

7V  increased  emphasis  allot  hrJ  la  (4  eromamr  utilization 
of  rmrrgr  «*  <•"»  « aaflAwP  iof*e  Bv  "*■  <*poraliug 
various  types  «f  panes  plant  m district  heating  schemes 
a map*  > onlribulum  a an  he  made  to  the  e^eienl  uiili.aiwn 

of  energy  _ 

This  article  diunsses  serered  possible  raj*  of  estraeimg 
heal  from  nuclear  poner  plant  eyries  fur  use  in  Jisinet 
heating  scheme i I arums  nulhods  of  incorpmaling  heating 
turbines  in  saturated  sieam  cedes  we  ouihmd  ttn  iht  Aim 
of  a plant  mlb  an  decimal  output  of  IBBB  I/M',  possible 
turbines  foe  different  heal  cMractum  tales  aee  shorn • 
The  article  concludes  mlb  a brief  dtuusuom  on  . burn  t 
heating  turbines  for  use  m ctmfuncliom  milk  bigbiempcr - 
Mure  reach*  plants 
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USE  OF  NUCLEAR  ENERGY  FOR  DISTRICT  HEAT- 
Peter  Margen 

Progress  in  Nuclear  Energy 
Vol.  2 no.  I 1978 

p.  L-28 
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A.  Schnarzenhoch 

Economical  ITcsign  of  District-Heating 
Power  Plants 


II  Muhlhduser 

Strum  Turbines  in  Consentional  Combined 
District  Healing  and  Power  Stations 
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Turbotrol*  4 An  Electronic  T urbmc  Controller 
for  Steam  Turbines  in  District  Healing  Plants 

A.  Srhnarzrnback  and  ll.-U.  Frulwhi: 

Cias  Turbines  for  District  Heating  Power  Plants 


N.  iiassner: 

The  Electrical  Equipment 

of  the  Basle  District  Heating  Power  Station 
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»bev  ttudtet  •**  compuretife  and  mdreate  that  drUrict  heatmq  it 
competitive  with  other  forms  of  heatir^  International  enper tenre  in 
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the  realr/ation  of  the  tnertjy  tavoQt  possible  with  rfcttrrl  heating 
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163  ( rnnbinin*  district  heating  and  power 
generation  o HAMMOND 

Significant  savings  in  fuel  couid  be  made 
if  e:®ctrical  power  plants  were  used  to 
supply  heat  direct  to  our  homes,  but  the 
capital  expenditure  would  be  high  Here  we 
look  at  some  of  the  physical  factors  that 
determine  the  economics  of  combining 
heating  and  electricity  generation 
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MODULAR  INTEGRATED  UTILITY  SYSTEMS 


Gporr°towr  University  Generic  Interr'ted  f-nm  unity 
Ennrry  System  GU-1CE.'  I vmonstration  Project. 

Modified  Vork  Mnna-emont  Flan.  Final  Report. 

Itept,  of  *wrfj  Report  COO-MiBfl-2,  April  1979 
°ontr-  ct  no.  EC— 77—C— 02— lj)i  B 

This  document  defines  the  effort  performed  In  replanning  the 
for  the  Georgetown  University  ICES  Program  In  general  and  In 
Feasibility  Analysis  Study  In  substantial  detail. 


Integrated  Community  &ner ry  Systems  Enririeerinp  Analysis 
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ara  tummaruad  Tha  currant  program  act. .mat  and  trgnrhcant 
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THE  BIRTH  L EAki  V HISTORY  CT  NUCLEAR  PO d£R 
Joan  E,  Unton 

NUCLEAR  POME*  John  I Unto* 

A decade  of  work  on  nonmilitary  uses 
preceded  the  first  token  generation  of 
electricity  by  a reactor  in  the  Idaho 
desert  in  1951.  The  technology  has 
since  come  a long  way 
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Economic  « n-1  rnrlroii.i-ntal 
Impacts  of  a II.  S.  nuclear 
moratorium*  I9R5-2010 
Oak  Ridge  A hroc  lot  e«1  (Ini  vrrnl  I I*h. 
Institute  for  Energy  Analysis. 

Economic  nnd  environmental 
Impacts  of  a U.  S.  nuclear 
moratorium*  19R5—  2010  / authors* 
Charles  E.  Whittle  ...  [et  al. ], 
[members  of  the]  Institute  for 
Energy  Analysis,  Oak  Ridge 
Associated  Universities.  — 
Cambridge*  MA  I MIT  Press,  1979. 


Mayor  <taka«  hang  on  how  ttm  saw*  ol  * 
nuclaar  armrgy  is  uit-matp*y  raaohrod  Aa 
ttx«  study  pomta  out  «h#  ou*com*  s aon  | 
aaquantial  m larm*  of  ibm  ga  rmrtfoo  but 
al*o  wrtl  affact  tt>*  Irwa*  and  Ida  tty  la*  of 
genaratKjn*  to  com#  Tfm  wrong  dacmruna 
could  ba  costly  and  ddkculf  to  ra*ara# 
ctaarty  Amancan*  aa  now  f ang  ono  of 
Its  moat  profound  c Korea*  m tharr  Kotor*  " 
Srmnaiitt*  m anargy  anal**.*  pokey 
mahara  and  roadar*  who  ara  aanouafy 
involved  m ttm  nuctaar  anargy  dabata  wdl 
find  ttv*  book  provide*  an  obyactnra  and 
analytical  diacuaaron  of  an  amotionaffy 
charged  aubyact  It  focuaaa  on  ttm  guostion. 
What  would  Kappan  to  ttm  economy  and 
anvironmant  of  dm  Urwtad  Slat  at  d mam 
waa  a moratorium  on  construction  of  now 
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Ba*ad  on  a protaction  of  economic 
growth  and  anargy  production  during  the 


poaamm  economic  impaction*  of  a nuclear 
future  coata  of  sWcumif*. 
4*iocahont  impact  on  ttm  nuefaor 
kvfaatry  affect  on  ttm  coal  industry  and 
impact  abroad  ft  aho  dmcuaeet  four  level* 
of  environmental  tradeoff*  at  a raauit  of 
■tutting  ttm  additional  fuel  raqutrartmnt* 
from  nuclear  to  coal  after  19*5-  prokfara 
bon  of  nuclear  weapon*  and  greatly 
me  reared  carbon  droxda  (C0*J  from  foatrl 
Aral  on  a global  train  probability  of  reactor 


AAk  health  of  raaeior  radwhon  ammarona 
and  coaf  brad  ammaron*  and  tfm  impact  of 
uranmm  and  coal  mmmg  on  land  uaa 
An  armra  aacbon  of  ttm  book  tpaculataa 
Ob  ttm  matant  nonfoaed  future  when 

or  tolar  energy  may  ba  ttm  amy  * 
long  term  energy  opborm  One  of  Ibe 
a mayor  ftndmga  m that  dm  r«ta  af 
•rnvfi  m energy  demand  « kbaly  to  ha 
argnftcanfty  lower  man  me  protected  sob 
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NUn.FAP  rOWFR;  A PAT/NCFr  APPROACH,  by  Corwin  I.. 

Rickard  end  Richard  C.  Pabl^rp 

vo»-  ace.  no.  i *«A.  Hov'snf-  r 1 > R,  p.  sR|.«rfU, 

Summary  A proposed  twrhnokxyr  M approarh  In  meehnq  recorpvwd  nucksw  pow 
” r>°e<ts  is  a symfyobc  comhmabnn  of  Needers  and  advanced  converter  reactors 
Breeders  situated  m secured  areas  would  be  tuefed  mdb  and  self  suffccwm  m pMo- 
nwm  The  etcess  fuel  produced  m ihe  breeder  would  be  uranium  ?31  sufhrwml  m 
quanlity  to  supply  several  advanced  conveners  toraled  near  toad  centers  Th«  nr 
proach  is  suqqnsted  as  a baianrad  may  to  meet  important  cnlena  app krabfe  to  *w> 
cnnbnued  devetopmenl  of  mrtoar  power 
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Power  sources,  Nuclear 

TOE  NUCLEAR  QUESTION:  WO  ANSWERS,  by  Surah  Miller. 
Chemtech,  vol.  8,  nc.  12,  December  1978,  p.T^O-T1*?. 

tip  ope  and  the  U S view  energy  Irom  Jr!  I wing  rtsouce  bases  Mill** 
shows  how  ttus  diMwence  generates  divot  gent  responses 


OUTLINE  FOR  AN  ACCEFTABIE  NUCLEAR  FUTUHH,  by 
Alvin  M.  Weinberg 

Energy,  vol.  3,  no.  5,  October  19/8,  p.  ^90-^06 

Mini  N«I|«  I4t|t  n trkct*  to  JfOuf  ■ IH  pken  h.<  I t«l  w loan  n.ui  n 
mII  lumimf  Knatv  ik  rrvnt  at  n Umsrd  Phv  II  kvl  us  kit*r>  «4k  lei  le  e 

niitwh  l>  .|  imc  li  e >u**vMrJ  ike  iffmwr  to  Muv  I at  mkWw  hhji  npr  k ieA*c4  4 «• 
e.rpitNr  liter  II  aa  k aMmM  llranlt  at  m sivrpIsMr  hi  t N sigki  wklr  r .lard  #sd 
mSimcl  IK1||  .tatrrt  <A  icu4rsi  lAt  A agt.ui  kevr  KuMi  p,jn»»mk<w«  >4  Ac 
wlrir  twkr  aim«iak|  U ik  nun  *»d  tcpwHsis  at  prnc iwe  wl  > Wuu—  lk«p 
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NUCLEAR  DTLBMA , TOE  ATOM'S  FIZZLE  IN  AN  ENERi'Tf- 
SHORT  WORIJ). 

Business  Week,  no.  25&>,  December  25,  1978,  p. 5*»-60. 

One  by  one,  the  lights  are  Kointf  out  for 
the  U.  S.  nuclear  lower  industry’  K* -ac- 
tor orders  have  |>luinmeted  from  a high 
of  41  in  1973  to  zero  this  year.  Nuclear 
power  stations  are  taking  longer  to 
build,  and  the  delays  are  tacking 
hundreds  af  millions  of  dollars  onto  their 
costa  Wash-  disposal,  which  was  sup- 
posed to  be  solved  by  now,  is  im«i  The 
export  market  is  already  glutted  and 
shrinking  fast.  Ami  the  cumulative 
etlcct  of  these  and  other  troubles  has 
Lcen  a severe  erosion  of  both  public  and 
political  support  for  nuclear  power 
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FOR'lH:  TH*-  NUCLEAR  POWER  PROGRAM  - A BRITISH 

VIEWPOINT. 

S.  f.  Hunt 

Environmental  Mananement,  Vol . 2,  No.  3,  Hay  I97fl 
P.  195  - 203 
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(artn  s condemnation  id  the  Litter  as  a genuine  and 
Hi-knmr  mHiainr  in  minimize  (hr  pnaaMhi  id  a future 
■Mciai  wai  Indeed,  thaa  (ammm  a|>|ti.ta«li  in  ihe  |4u 
Ionium  nmkum  .drained  advamrd  Tf  t|„.  ,„M|. 
mgv  .4  our  mtn  'Mowers  RrjrotT  hi  lf»7»i  (K.nal  Ckrm- 
nnv.mii  on  Kmirutunrtii.il  I’olluimni. 


ENERCY  TRADEOFFS  REWEEN  NORTHEAST  FISHERY 
PRODUCTION  AND  COASTAL  POWER  REACTORS, 
by  Stephen  Roehereau  and  David  Pimentel 
Energy,  vol.  3,  no.  5,  October  1978,  p.  575-589 
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THf  OP  H'lriMn  rffro^Y. 

W.  Mnnry  Ininhrfqht 

tVch*ofral  Fng*ne~r  i ng  , Vol.  I fY  , No.  A, 

Jun«  1Q7^a  p.  70-75. 

The  changing  priorities  and  attitudes  of 
the  Presidents -from  Franklin  I).  Hoosr- 
volt  to  Jimmy  Carter — have  profoundly 
influenced  the  development  of  the  atom, 
both  in  the  military  si'etor  and  in  indus- 
trial applications.  In  this  article-  based 
on  the  1977  Hoy  V.  Wright  lecture — the 
crucial  decisions  of  the  recent  past  are 
analyred  and  interpreted  with  an  eye  for 
what  lies  ahead. 
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W.  0.  Poling 

HnrhdnirAl  Enqinnarlnq,  Vol.  IPO,  No.  7, 

July  197*1,  n.  10-17. 

Nuclear  pirn**  ihoufcttw  AawleM  mrtnalgn.  construction.  and  parlQrmanoa  OA  *y»  * 
term  Help  acNrtva  IN*  Somahmas.  *iou0i  they  a»«  Mamad  lor  Wyrochaltng  co»t* 
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Nuclear  Power:  A Perspective  ot  the  Risks. 
Benefits  and  Options 

Brian  Flowers 
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WHKRK  [JOES  THE  PRESIDENT  STANDS  ON  NUCI.EAR 
ENERGY 
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Duitrrataiit , Jaaaa  J.  v 1042- 

N.aclror  paver  / Jaaaa  J.  DiidrrMa.il. 
New  York  : Na  Dekker , cl  5»7ft. 
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375-377. 

1.  Atomic  poari — plan  to.  2-  Atomic 
power.  I.  Title.  If.  Serlem. 
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3326*  f.nldrhuok  I*  aucU.r  rcaclura  Nero,  A V Jr  Berkeley. 
CA.  IJitivctuty  of  ( •Jtlornu  IVr»»  IHN|  Klip  TV  PwfclitVr.  232) 
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and  theft 


Energy,  v.i,  1977,  p. 465-71* 

THE  potential  contribution  of  nuclear 
ENERGY  TO  U S ENERGY  REQUIREMENTSt 

C.  F ZltMtHMASN 

Ucp.rlmcnl  <H  Ag.Kiihur.1 

and 

K O.  Pf»Hi 

l>cp.iUncM  of  Pkyu.*  ( Ilk*.  NV  l«'».  ISA 

iKnn.rd  IS  ««"*  I*77' 


TA 

16^ 

.152 

1°77 


International  Conference  on  Cybernetics 
nnri  Society,  Wsshinrtnn,  n.C.,  1977. 

Stodwrtk  Model*  of  Nudnr  Power  Plan  I Sue  { 
Dniriboijon,  D Suhal,  fort  land  State  Umveruty, 

u.  Portland.  Or  com.  . 230 

International  data  <a  alia  of  114  auclaar  powar 
plaata  ara  anelyted.  Arguoaata  ara  advaacad  aa  to 
vky  thalr  alaa  dlatrUutloa  la  espertad  to  ba  conald- 
ar ably  akawad.  Tha  raaultlag  atochaatlc  nodal  a ara 
cona latent  with  tha  fact  tkat  tkara  ara  aaaantlallp 
bo  reactor  phyalcs  llaltatlona  on  tha  aeutroa  daaalty 
than  caa  ba  accaptad  la  a nultlplytng  aaaaafcly.  Tha 
raa.lta  of  tba  study  auggaat  that  tha  okaarvad  plant 
alaa  dlatrlhutlaa  la  datarnlaad  by  tha  three  paranatar 
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S Institute  of  Technology,  197*. 

• A5S  Proceedings  ,..cl978 

1978  (Card  2) 

Nuclear  Power  and  Nonproliferation — An  Optimistic  View  74 

Milim  U kltlUl.  lntcinjlion.il  Energy  AwKialtl  l united. 

Washington.  DC. 

THE  NIICLFA9  FUEL  CYCLE  IN  JAPAN. 

Kolchi  Kawakaml. 

Bull.  Atomic  Scientist,  v.34,  no. 6,  June  1973,  p. 17-la- 
Energy,  v.2,  1977,  p.323-63. 

CONSIDERATIONS  ON  THE  LARGE  SCALE  DEPLOYMENT 
OF  THE  NUCLEAR  FUEL  CYCLEt 

K Avemhaus,  W.  H «Ui  and  P.  E.  McGsanit 

NASA.  V Miiis  1 asenhurg  A IWI  Alislru 
) Ret  rut J 14  N.urmfwf  |V?4| 

Mistral  In  papers  h)  H dele  Mann*  ar hi  SdAitr.  strangles  f a a transitu*  fmm  fossd  to  nikkat  fuel* 
arc  ...nsi.lt irJ  ( « .1  in. aid  sourly  of  M pc.<4e  mult  *n  asymptotic  energy  tun*.mprv*  of  HlhW 
ihcim.il  pel  capita  In  the  hnj  stale  a purely  mielear  energy  product**  system  based  on  only  two  reactor 
types  was  assumed  lo  co.n  all  electric  and  nun  elrclrical  enogy  demands  of  the  model  society 

ll  IS  the  purpose  of  this  paper  to  evaluate  the  whole  nuckat  fuel  cycle  belonging  lo  the  asymptorc. 
nu. leal  energy  pi.alwtam  system  In  order  lo  achieve  Ihrs  all  normal  operational  aitJ  accidental  risks 
connected  with  the  mitleat  nuteiul  throughputs  are  analyzed  Titus,  an  idea  of  the  iclatise  importance  of 
the  dilfcicnt  hazards  is  ubtaweJ  furthermore,  the  basis  fur  a comparison  of  the  nuckar  opUon  with 
alternative  upturns  lahkh  is  the  subject  of  furlhcmung  workl  is  given  With  this  purpose  m nunj  only 
or  dels  M magnitude  are  constdercJ  through.*!  Ihe  paper,  m addrl**  the  argumentation  is  restricted  lo  the 
Ifvd  nf  f»pcv.r*<  VilwfA 

hJItming  the  MtraJaclM  (he  mu  M*kaf  Material  (tumifli  the  fuel  w>vlr  arc 

analyzed  Ihe  methodology  used  is  then  developed  The  normal  operate*  releases  id  radwmdisny  are 
..modeled  and  possible  modes  of  luidrMal  rada.uct.se  rckayes  aie  analyzed.  Ike  problem  of  a hnal  waste 
Sl.iagt  IS  treaied  separalely  he. .use  of  its  unuyuc  nature  Ihferenl  kinds  of  vahdage  and  Mackmad 
including  the  simsliuctron  of  a nuckar  caphwive  device,  are  net  I analyzed,  fciully  all  caiculaUms  are 
summarized  In  luno.isfc*.  a number  of  deusv*  oriented  assessmenly  ate  nienuned  that  must  be  made 
when  the  laige  siak  deploy  mcM  of  nuckar  energy  is  coasakicd 
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F j«*l  kysteos  - Pcactors,  Nitcl>'ar 

COATED  fASllCLc  FUELS,  (Special  Issue) 

T:*ni?s  inlurie: 

Fabrication 
Pyrocarbon 
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THE  NUCLEAR  FUEL  CYCLE  I AN  Af»PR*I$AL. 

Study  Croup  on  Nuclear  Fuel  Cycles  and  Waste 
Management . 

Phys.  Today,  v.30,  no. 10,  Oct. 1977,  p.32-39. 

The  APS  Study  Group 
finds  existing  technology  and 
straightforward  extensions  sufficient 
for  managing  nuclear  wastes, 
but  unresolved  economic,  institutional 
and  political  questions  cloud  the 
commercial  use  of  plutonium. 
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NUCLEAR  - BREEDER 


TJ  Annual  review  of  enemy,  v.  1 / Jar*  m. 
163.7  Hollandor,  editor  i Melvin  K.  Simons , 

.Afi  r'nvi<3  O.  Wrrd,  associate  editors.  — 

v»3  ^alo  Alto,  Calif.  : Annual  Prvirvrs , 1070. 

o. 

Includes  hihlionranhical  references 
and  index. 

istn  n-r2^7-?invi 

1.  Dcwcr  resources — Addresses,  essavs, 
lectures.  ?.  Fherev  conservation — 
Addresses,  essavs,  lectures. 

A,  ternaTIvI  B«mwR  Reactor  Tfcmno.oo.fv  Bernard  / ^ 

Spin  rad 


PROGRF.SE  IN  LIQUID  - METAL  FAST  BREEDER 
REACTOR  SAFETY  RESEARCH  AND  DEVF.IOIWFNT  - 
AN  OVERVIEW  OF  THE  ISSUES. 

M.  H.  Fontana 

Progress  in  Nuclear  Energy,  Vol.  2,  No.  3,  1970, 

p.  199-218. 

Safety  rnrarih  and  development  IR  A fMfoc  l iquid- 
Mrtal  Fast  Breeder  Reactory  II  MlflRl  hay  hern 
underway  al  leaM  ymve  1951  and  hay  evpandeyl  enor- 
mouyly  in  l hr  U.S..  France.  tiermany,  Rriiain. 

Ruyyia.  Italy,  and  Japan  yinct  about  I9M  when  ihrvc 
countney  ayyigned  lop  priority  lo  the  l Ml  HR  ay  I hr 
advanced  energy  generation  device  of  the  near  future 
Although  trancaclionv  and  proceedingy  of  veveral 
yympivyiat  ha\e  hern  puWivhcd.  there  iy  a need  for  a 
conciye  overyiew  of  the  RAI)  heing  direvted  toward 
an  underytanding  of  the  factory  affecting  I Ml  HR 
yafety  Tim  paper  attempty  to  fill  thiy  need;  it  h 
planned  ay  the  firyt  of  a yeney  in  which  each  tucceed- 
ing  article  will  review  in  depth  a vpevific  area  of 
reyearch 


WATER  LEAKS  IN  SODUW  - HEATED  FAST  REACTOR 
DO  mss. 

D.  J.  Hayes 

Physics  in  Technology , Vol.  9,  No.  3 , May 
1978,  p.  96-IOO. 

The  problems  ol  water  leaks  In 
sodium-cooled  reactors  Is  a challenge  In 
last-reactor  design  Mr  Hayes  looks  al 
some  ol  the  constraints  on  plant  design 
which  may  result  Irom  considerations 
ol  leak  behaviour  and  practical 
limitations  In  leak  detection 


THE  BREEDER  - NOW  OR  NEVER,  by  P.  M.  Murphy 
Mechanical  Engineering,  vol.  100,  no.  1,  Septreff.iT 

1978,  p.  22-33 


RADIATION  RISKS  FROM  PLUTONIUM  RECYCLE 

Richard  G.  Cuddihy,  Roger  0.  McClellan,  Mark  D.  Hoover, 

Virgil  L.  Dugan,  Leon  D.  Chapman  and  James  R.  Way land 

Environmental  Science  A Technology 

Vol.  11  no.  13  Decenfcer  1977 

p.  1160-1165 

According  to  simulation  sturkes. 
plutonium  released  from  advanced  fuel  cycles 
may  increase  ttv»  risk  of  kng  cancer,  but 
similar  risks  also  exist  with  coal  combustion 


1979 


AlChE  Synposlun  Series,  v.75,  no. 191 

NUCLEAR  ENGINEERING  QUESTIONS:  POWER,  REPROCESSING, 

WASTE,  DECONTAMINATION,  FUSION.  R.O.  Walton,  Jr  f 
ed. 

American  Institute  of  Chemical  Engineers 

Tilt  BK I I I »i  K AND  PROLIFERATION  ENERGY  ABUNDANCE  AND  MANAGE  D RISKS.  . . 

IIhhius  A Nenizek  2 

FEDERAL  POLICIES  AND  PROGRAMS  IN  SUPPORT  OF  THE  NUILAR  BREEDER 

. . . (icofpc  .A.  Cunnmsluni  6 


SLOW  BREEDER 
James  G.  Busse 

Popular  Science,  vol.  212.  no.  4,  April  13.3,  p.  89-91 
and  200-202 

Converting  nuclear  power 
plants  to  operate  on  thorium 
could  provide  a huge  new 
reserve  of  energy 


T»«r  Lfir^o  - *u  rtiT*-"*  ATIORAi 
Kenneth  M.  Horst 

Irrr  Transactions  on  Pow.r  Apparatus  anH 

*"/«  t e»s , Vol.  R->.  ?,  Nr.h'tnfil  Ir7a, 

p.  V»9-S15. 
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REASON  ENOUGH  FOR  THE  BREEDER? 
Machine  Design 

Vol  50,  no.  3,  February  9,  I97B, 

p.  26-32. 


Breeder  technology  is  not 
new  in  the  U S The  govern- 
ment has  operated  experimen- 
tal  and  specul-purpoee  breed- 
ers for  a number  of  years.  A 
major  use  of  special-purpose 
breeders  is  to  produce 


of  these  reactors,  located  at 
Hanford.  Wash  . and  desig- 
nated "N".  was  reactivated  late 
last  year  and  is  operating  at 
three  tunes  its  former  produc- 
tion rate  to  produce  plutonium 
for  the  new  MIKV -equipped  M MM 


weapons-grade  plutonium  One  warheads 


A r«5CISI  II  ANALYSIS  Of  THE  U.S.  BREEDS'!  REAtT'iR 
PROGRAM,  cy  Alan  S.  M&une  and  Rleh&rd  0.  Rlctels. 
Energy,  vul.  3,  no.  (,  Decemter  107ft,  p.  fU'.  I'nf. 

IMi»1  fatl  sufchu  tli«l<  kite  lj 4ri  la  r.,  S i .uiiss  aa  StHn  > b t>  at  ary,  IWvlMwn 
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MlkiiH  Mks<ntls>  ktow  ISa  |um  tuaart  war  <4  to  sa*  mtinat  si  yati  knetuay 
aaaltv.  mi  tbra  rrlaa^an  ibr  tociB  anoara  4muu  m a 4cum  m Iran  at  IlMwa 
aaaHvt  n uc4  to  r.itooc  illrta  an  r III)  aarprt  ikai  ttoyr  ftaai  ac.ctrrnaay  ISr  raira  rial  to 
ak  lalnnug  l Sr  rainr  |w.<rtoi 

HrrrJrr  SraHat  Mr  attest ci  Itonaft  HIM  VW.  a adri  <J  aanartoau  kna«»  ISr  (any.  into 
mi  I Sr  retl  al  ISr  tl  S rtaarao  A Siam  ana  karat  afaauSM  r4at  s at ei  to  nan  baa 
S«4o  laamy  t «aM  4tfn4  ufwai  Jtotaalni  a.  naywnat  nab  ictyctl  to  lai  nr  naan  MUth.  e>  cany. 
Jr  maad  yrmib.  klctt aiawar ajl  LMtajah  nftn  taal  mi  tltair  ml  pa4asa  mi  i4t  IS  naUaks  al 

jkrnjkvr  ran  ft  wanct 

SaSfrtinc  pr.SMan  knr  Sera  rilaa 4 iSayk  a TklyS  yar  l.i  aa.ai  aa  Sir  entod  akplaakn 
Katb  adoahul  t myaatrt  ban  Sara  atd  a4ifiUiali  to  cakabK  aa  ryaau4  dratoyt  A fan't  wage 
rdt  <4  ibna*  kr»  ruciyd  Ii-aa  ito»  ctyaraacal  H nr  fkba  kabrtet  Ibd  Or  |»i4dbn  al  j»  -any 
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PHYSICS  OF  LIQUID  METAL  FAST  BREEOER  REACTOR  SAFETY. 
Richard  Wllsor. 

Rev.  Mod.  Phys.  Vol.  49,  no.  4,  October  1977,  p893- 

924  A.  TNe  ||>|uM  metal  fan!  reactor 

II.  I>nrral  Rr*1or  S»lrl;  Fulurfl 
A Heartor  ataMIRv  iwt  control 
ft  llrlajH  n«utrr*n* 

C.  Doppler  rOefltr  ter* 

II  t.qamtM  cwflli'lMih 
I.  Sodium  voM  rorlfF  Ml 
F.  Clad  rarlflrlrala 
O R.initr  of  re.r<  ttvttv  control 

II  Comparison  ol  I.MrRR  alth  HgM-vater  reactor* 

I.  Llm->  ol  lawrio  r 

J.  1'apahlHty  lor  shutdown  lor  arrami 

III.  Accident  Inltlallon  l.radlng  to  I'n.tIMr  t‘or« 

IMarwptlon 

A.  Transient  uniter  cool  to* 

R Tran«lcnt  overpower 
C Core  disrupt  ton  General 
II.  Fuel  failure  models 
t..  Fuel  pin  failure  t.aperlmrnt 

F.  Mjilnmm  rate  of  reactivity  Insertion  Fuel 
slumping 

G.  Mailmum  rate  ol  reactivity  Insertion  Rirffn 
paction 

H.  Coolant  voiding 

I.  Sodium  superheat 

IV.  Calculation  ol  the  Hypothetical  Core  IHsassemMy 
Accident  (IK 'HA  I 

A.  Introduction 

n Calcultttonal  procedure  for  thermal  energy  re-- 
leave 

C.  Calculation  ol  mechanical  energy  lelcaae 
It.  Faperlmcntal  testa  n4  the  HCIIA  computer  rode* 

I.  Fuel A-oolant  Interaction  (FCtt 
V Con*e«tu«-ncea  ol  fore  Ittaaanemtdy 
A Containment  Integrity 

B.  I’oat  accident  heat  removal  (I'AIIKI 

C.  Radloartlvlty  release 
VI.  Summary  and  Coarlnaloaa 
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®.  Hans,  *.  Otram 

Atomic  inorqy  Prvien,  Vol.  15,  *lo.  A,  dec. 
1977,  p.  M 1-^99. 
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Hi  met  htcmtr  *1 

fist  Breeder  real  tot  po-er  plcnti  in  the  1000- l?00  MUe  reime  ere  bring  built 
oversees  e.e*  ere  being  designed  in  this  country.  While  these  reectors  t-eve 
**ny  ch«r  jeterist ics  in  r ommir.,  e ver 'ety  of  different  apfroerhes  have  been 
adopted  tor  some  of  the  «ejor  features.  Seme  of  tho.e  elteroetives  are 
discussed  here. 

* •••  (TOS  iWlos 

^Tauocil  of  Fhaincors  Scientists 

nrvjoryx’inas  r \S0t  v.  *) 


SAFETY  ANO  RELIABILITY : ANALYSIS  Of  A BREEOER  REACTOR. 

J.A.  Fussell,  et  at. 

Simulation,  v.29,  no. 4,  Oct.l977»  0.121-24. 

//»/»  ftufu-r  outturn  a (bin  truly  ut  I emu  \uf  uijefun 
dent  \tudy  ol  the  solely  and  leliotuhty  ot  the  l IiihIi  Kisei 
Hteedi-i  He*  tor  Hunt  m Oakndge.  ft  unmet  I In  study 
i/w>  Severn!  kinds  ot  models,  and  ana!\  In  al  s umpulet  pm 
giants,  one  ot  u/i*  It  (IUCI I Kl ) is  bulls  deuiihed  <nd 
illnsliateJ. 


ENGINEER ' S MEMO  STIRS  DOUBTS  ON  CLINCH  RIVER  BREEOER. 
0.  Shasley. 

Science,  v.I97,  July  22,1977,  p.350-52. 

42-page  docunent  by  Burns  and  Roe,  Inc.,  the 
arch i tec t -eng i neer i ng  firm  on  the  project,  is 

a devastatingly  critical  of  CRBR's  management 
and  argues  that  safety  concerns  have  been  sorely 
neglected. 
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NUCLEAR  POUER  WITHOUT  NUCLEAR  BOMBS 
Meyer  Steinberg 

New  Scientist.  July  7,  1977,  vol.  75,  no.  1059, 
p.  14-16 

The  solution  to  the  world's  energy  problems  in  terns 
of  the  breeder-reactor-plus-fuel-reprocessing  economy 
is  beset  with  major  problems--technologica1 , military, 
and  environmental.  This  article  argues  the  case  for  a 
radical  alternative:  nuclear  power  based  on  fuels 
obtained  from  the  irradiation  of  fertile  material  with 
neutrons  produced  by  a linear  accelerator  beam. 


TO  BRFEO  OR  NOT  TO  BRFED. 

Government  RSD  Rept.,  v.8,  no. 2,  July  15,1977* 
p.4-6. 


COMPARATIVE  BREEDING  CHARACTERISTICS  OF  FUSION  AND 
FAST  REACTORS.  Peter  Fortescue 

Expressions  are  developed  to  allow  ready  comparison 
of  a hybrid  fission- fusion  plant  and  a fast  breeder 
with  respect  to  the  number  of  thermal  reactors  that 
theeir  fissile  production  could  support,  both  for 
their  feed  requirements  and  for  the  new  inventory 
needs  of  an  expanding  industry. 

Science,  Vol.  1%,  no.  4296.  17  June  1977,  p.  1326- 
1329 
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Q Advance*  In  instrumentation,  v,  31,  pt3.  l-b; 
lAli  proceeding*  of  ISA  Conference  end  Exhibit, 

,A5  Houston,  Texas,  October  11-lfc,  197^,  — 

v,31  Pii.tsburRh  : Instrument  Society  of  America, 

pt.l-**  cl$76. 
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WATER-TO-SODM-M  LEAK  DETECTION,  L.  R.  Boy*  .nd  K^Y. 

CLINCH  BREEDER  REACTOR  PLANT  ~ F»I"A«Y  OONYBCt  „ 

*00  DRIVE  SYSTEM,  B.  T.  Hud, on  and  M.  VucVovIch  . . . Jf/M.  . • 71 . - . . , 


DETECTION  Of  LIQUID  KETAL  TO  CAS  LEAKS  1 ’ LM»  B*  S, 
J.  A.  Mor# Jon  
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HAGNE 11CALLY  CONFINED  FUSION.  Spaclal  Issue. 
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Mtunori  Murakami  and  MiroH  P.  Enh.  ink 
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Mon  loroi  I it  geometries  may  give  rise  to  fewer  enginer  ring  diflicuttic . 

Francis  F.  Often 

Vi.3  fusion  hybii.l  fiYY 

Fii.  ilr;  materials  bred  in  a fusion  reactor  would  extend  our  rt  ouic'  i 
H uts  A.  Potha 

■ liriijn  . ^.for  furinn  o:’pciin;cn!3  P?i— 

M iny  prop  iiic-s  are  nettled  to  d >cumont  energy  balance  . to  .. 

Cictrlc  .n.  Whuton 

Ulas-ra  and  the  Controlled  Thermonuclear  Reaction 
by  P.L.  Kapitsa 

, >i.  205,  Lo.  Uilo,  7 dep tenter  1 / / /, 

961* 


A REALISTIC  ALTaC’iATTVE  FCFt  PRACTICAL  FUG  I Off  POWBr. 
Robert  W.  bussard. 

AIAA  Student  Journal,  vol  17,  no  2,  Suniaer  1979* 
p.  24-26,  48. 
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OVERCOME iG  FUSION'S  CHALLENGE:  WHAT  IT  IS  AND 

HCW  WE'KE  TATCIJNG  IT  WITH  MAGNETIC  tONP’INEMBHT. 
Sdvln  B.  Kintner. 

AIAA  Student  Journal , rol  17,  no  2,  Summer  1979. 
p.  20-23. 
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Apr  1979  I8p 
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Dictionaries  - Thermonuclear  reactions 
Po*er  sources.  Nuclaar  - Fusion 


IEEE  Circuits  and  Systaw  Magazine,  Sept, 
v.l,  no. 3.  I*7* 

CIRCUITS  AND  SYSTEMS  CONCEPTS  IN  ENERGY  RESEARCH. 

Special  Issue. 

1 THE  EVOLUTION  OF  A LARGE  LASER  CONTROL  SYSTEM- 
FROM  SHIVA  TO  NOVA 

(ircgorv  J \u\ki  and  trrderuk  II  //«»//<•».  in 
I he  Nova  laser  system  tv  a 200  terawalt  laser  facility 
under  construction  at  I nwrencc  I ivermore  I ahoratory. 

Its  current  operational  predecessor,  the  VficrawaM  Shiva 
laser,  is  controlled  and  diagnosed  via  a network  o!  Ml 
computers  Although  the  highly  distributed  Shiva  control 
system  has  proven  cllcctive  and  reliable,  the  need  for 
more  integrated  process  control  on  Nova  is  leading  to  a 
more  centralized  architecture.  An  overview  of  these 
control  systems  is  presented  and  their  differences  arc 
discussed 


M«0  1 7*011  Oat  Ridge  Nmoml  Lab  Twm  CnmRiW  Sciences 
Dtv 

CCONOMtCB  Or  FUSION  DNtVIW  IWIIOTIC  |NfRO» 

SVSTfMB  _ _ . 

j P R.m.f  T J Hoftmen  G Martm  1*7*  7 p 'a* 

P.awmtad  at  A NS  Ann  Mwlm,  AHpnt,  Ga  3 Ju"  »»79  Pie  , 
ptr«d  fO*nrty  with  low**  Utw  Mmi 
(Contract  W 7406  *09  20) 

' (CONF  790602  501  Avail  NTIS  MC  A02/MI  AOt  k 

The  aconomic  aoetyws  ol  aymbwtrc  ana tgy  *V«ams  •" 

U233  Ito  Fuel  advanced  converter,  burring  U233  luall  » panaiataa 
,n  blankar*  surroundmg  lus.on.ng  0 T plasma  s depends  on  tat  tors 
such  as  tha  plasma  parlor  meoce  pa.amala.s  ore  costs  and  the 
ret  alive  costs  ol  Fusion  Braart^s  ICTIU  to  Athra|*Pd^.o« 
Converters  Tha  anWysrs  also  dapands  on  dataAad  mtoima  «n 
>uch  .0.1.01  Imal  makeup  Fuel  raqurr.ments  M 
reprocessing  and  Fab.rc.hon  coats  .aprocassmg  losses  HSU  and 
delays  (2  years)  the  cost  ol  monay  and  die  aWact  o«  tha 
unda.uta«at->n  ol  tha  lectory  thaimal  msialtafon  at  the  bag.no.ng 
ol  cycle  The  results  are  presented  ol  calculations  ol  o.a.a«  ua 
cycle  and  power  costs  ora  laqouaments  proMerehc  .asrttanca 
and  possrb.lrt.es  to.  grid  a.pans«n  based  on  derailed  mass  and 
energy  Bow  diagrams  and  standard  US  INFCI  coat  d»jV*od 

introduction  const. amts  lor  raWrstre  symbmtrc  ecanPnoe  myohrmg 

CTRs  I used  as  drnrersl  and  deneturad  CANOUs  '''•B*1  •* 
U233  humeral  The  results  are  compered  enth  those  o«amed 
to.  other  st.etegMW  myohrtng  hatamgeneo...  LMFBR  s ~h«h  bum 
Pu  to  produce  U233  lor  U 233  human  such  as  the  •dvenced 
CANOU  convart.'S  IMEU233  CANOUI  001 


THE  HYLIFE  CONCEPT:  ELECTRICITY  FROM  LASER  FUSION. 

M 

Energy  and  Technology  Review,  October  1979,  p.  8-18. 

The  energy  released  In  Inertial  fusion  reactions  appears  In  the  form 
of  fast  neutrons,  x my s.  and  energetic  charged  particles  emitted  in 
hursts  Converting  this  energy  Into  electric  power  Is  difficult  because 
fusion  radiation  damages  structuml  materials  and  because  the  pulse 
characteristics  imply  thermal  cycling  and  fatigue.  A practical  reactor 
design  must  therefore  include  methods  for  shielding  the  structure  and 
beam-handling  components  from  mdiation  damage  and  for  minimiz- 
ing the  pulsed  effects.  It  is  also  necessary  to  include  lithium.  In  which 
neutrons  produced  in  the  fusion  reactions  can  form  tritium  to  replace 
that  burned  in  the  fusion  pellet. 

IVr  hm*r  detieloped  a concept  to  convert  repetitively  pulsed  energy 
releases  to  net  electric  power.  In  this  design  lithiutn  flows  in  free  Jets 
through  the  reaction  chamber,  shielding  the  first  structuml  wall  from 
mdiation  damage,  breeding  tritium,  yet  minimizing  the  wall  stress 
resulting  from  the  impact  of  accelemted  lithium.  The  structuml  wall, 
consequently,  can  be  made  of  a common  ferritic  steel,  which  can  last 
for  the  life  of  the  power  plant.  This  design  also  significantly  reduces 
the  amount  of  residual  radioactivity. 

Fusion  research-the  temperature  rises.  Micheal 
Ken ward. 


New  Scientist,  v.  82,  no.  1156,  May  24,  1979. 

P.627-630. 

A fascinating  scientific  challenge  that  could  solve  all 
ot.r  energy  problems-that  is  how  us  ion  res  archers  »ee 
their  work.  Researchers  have  increasinr  confidence  that 
the  next  generation  of  experiments  will  answer  most  of 
the  remaining  scientific  questions.  Then  com  the 
engineering  difficulties. 
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FUSION  REACTORS  IN  OUR  FUi'UKK? 

Michael  Daun  ^ r.rQ 

Dimensions,  vol. 62,  no.  4,  April  197  >,  P* 
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71, c light  doesn't  last  long-  about  four  millionths 
ol  a second— but  during  that  period  you  are  looking 
into  a model  of  the  heart  ol  a nuclear  fusion  reactor 
The  device  is  railed  a theta  pinch,  (see  box)  and 
Wiiliam  Rowan  and  lames  Roberts  of  the  National 
Bureau  of  Standards  are  using  it  to  study  some  of 
the  atomic  processes  that  will  take  place  in  a fusion 
reactor  They  do  this  in  an  ordinary  physics  labora- 
tory, without  ever  coming  close  to  starting  a nuclear 
reaction  Tliey  do  it  by  an  elegant  sort  oi  "model- 
ing'' in  which  relatively  low  lempeiatures  (1  OfiOOOO 
degrees  Celsius)  represent  unimaginably  high  tern 
peratures  (TOO  000  000  degrees  Celsius)  and  small, 
light  ions*  become  scale  models  of  large,  heavy  ions. 


Fiivef  sources,  Nuclear*  - Fusion 


ENERGY. 

Optical  Spectra,  vol.  13,  no. 


1,  January  1979,  p.2&-9 


A hybrid  laser  fusion  breeder  reactor  could  play  a 
dey  role  in  the  energy  future  of  the  United  States 
and  the  world. 


The  development  of  controlled  nuclear  fusion. 

R.S.  Pease. 

Atomic  Energy  Review,  v.  16,  no.  3,  September 
1978,  p. 319-546. 

AkSl  K \t  I the  I, .,:li  temper. lure  cuWdMum, needed  in  a .unit. died  nu.tr ji  lawei 
react  or  are  t»o»  being  appioackcJ  in  espeiuuents  using  magnet,.  I«l*  lu  ouifinc  ami  isutalc 
I he  plasma,  especially  in  systems  u<  the  luk.mak  type  The  un  Jells  inf  reasons  lot  I be  gwgwi 
are  discussed  and  it  b concluded  that  the  remaining  advances  needed  in  temper alurr  and 
thermal  insu Union  may  ssrll  be  achieved  in  new  latgr  1‘ikamak  experiments  now  under  con- 
struction < oraparahie  piugrcst  n being  made  als.'  m menial  cunluaemenl  systems  key  expert 
incnls  nei  achieving  I he  irquifcu  supei  hgk  Jenstlics  with  high-p.  .wered  pulsed  laser  systems 
ate  about  to  commence  To  achieve  fusion  reactors  will  require  the  combination  <d  three 
major  disciplines,  plasma  physics,  electromechanical  engine  nine  anJ  nuclear  engineering 
Pioposalc  have  been  made  tui  an  internal  nmal  study  giuup  to  be  sel  up  under  I be  I At  A auspices 
lo  on snlcr  technical  obfec lives  and  the  naluic  u»  the  ncsl  large  fusnm  device  which  could  be 
construe  led  inte  rnal  vinalK  and  in  which  this  synthesis  couhl  be  atlcmpled 


African  Scientist,  v.l/t  no.i  oan  -i-ao 

p 73-09  1979 

ENERGY  FOR  THF.  LONG  RUN:  FISSION  OR  FUSION? 

6 L.  Kulclnskl,  G Ktsslar,  J Holdron,  and 
U.  Hsfala  (Factors  such  as  hazards,  tOreLnologi -•! 
costs,  and  davalopcont  tlco  ara  tha  significant 
points  of  oocaparlion  for  tha  two  aost  Hkaly 
long-tarn  utterly  sourcas). 

THE  EVOLUTION  OF  A LARGE  LASER  CONTROL  SYSTEM — 

FROM  SHIVA  TO  NOVA.  Gregory  J.  Suskl  and 
Frederick  W.  Holloway. 

IEEE  Circuits  and  Systems,  vol  1,  no  3,  September  197S 
o.  3-10. 

I he  Nova  User  system  is  a 200  lerawatt  Unci  facility 
under  construction  at  law  rente  I ivermorc  1 ahoralory 
Its  current  operational  predecessor,  the  30  lerawatt  Shiva 
laser,  is  controlled  and  diagnosed  via  a network  of  50 
computers  Although  the  highly  distributed  Shisa  control 
system  has  proven  eflcriise  and  reliable,  the  need  for 
more  integrated  process  control  on  Nova  is  leading  to  a 
mote  centralized  architecture.  An  users  icw  ol  these 
control  systems  ts  presented  and  their  dillerentcs  are  discussed 
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rwrR:  PUMI  •«*  him  Ap»  1979 

In  Producin'!*  of  tynthetic  g»*  from  nurleur  energy  «ourcet 
The  current  program  uiiin  n reviewed  The  magnetic  fuston 
program  TFTR,  and  the  inertial  confinement  nrogram  are  div 
cussed  Some  technological  requirement*  are  ahn  described  (MOW) 

TK  Intersoelety  Energy  Conversion  Engineering 

2896  Conference,  16th,  Boston,  1979. 

.155  Proceedings  of  the  16th  Intcrsoclety 

1979  Energy  Conversion  Engineering  Conference, 

Boston,  Mnssnchusetts,  August  5-10,  1979. 
— Washington,  D.  C.  : American  Chemical 
Society,  cl979. 

799329 

Engineering  Aspect*  of  Demonstration  Fusion 
Power  Reactor*.  G.  Cosini,  M Riggio, 

F.  Fnrfnlrlti  Cnsali.  F.  Lanza,  G.  Pierini, 

C.  Ponti.  F W Reiter.  R Motero.  M Rieger  and 
P.  Rocco  1 BUS 

799330 

Chemical  Processing  of  Liquid  Lithium  Fu- 
sion Reactor  Blankets,  V A Moroni.  /.R. 
Weston.  W F.  Cainway,  R M Yoncn  and  f.B. 

Mines  1572 

799331 

Tritium  Permeation  through  Steam  Generator 
Materials,  J.T.  Roll  and  /. f).  Redmon  157^ 

799332 

The  Removal  of  Bred  Tritium  from  Solid 
Lithium  Compound*  in  Fusion  Reactor  Sys- 
tems, R II  Wiswrill.  F.  Wirsing  and  K.C.  Ilong  1563 


799333 

A High  Temperature  Fusion  Reactor  Design, 

S llorkness,  J.F.  de  Poz.  M.Y.  Golior  and  H.C. 
Stevens  1590 

799334 

The  Lithium  Boiler:  A 1500  to  2000  K Fusion 
Reactor  Blanket  Concept  for  Process  Heat 
and/or  Electric  Power  Generation.  L A 

Booth.  / If.  Pendergrass.  DR  Peterson  and 
S A Gersfl  I™7 

799335 

Fusion-Supported  Decentralized  Nuclear 

F. nergv  System,  D.L.  /osshy  IfiOII 

7999BR 

Thermonuclear  Energy  from  Ball  Lightning. 

G. C.  Di)khuis  1614 


ar)'"Nrrn  i a^ro^  no  rnSTON  A^^LIC  ^11095. 

W.  T.  Krtjoke  5 E.  V.  George 

Ontfcal  rnq Insert  no,  Vol.  17,  No.  3,  Ray /June 
197*,  p.  ’1°-7'(6. 

Advanced  Lasers  subsystems  performance  requirements  for  a 
fusion  power  reactor  are  presented  and  analyzed  in  the  contest 
of  an  energy  storage  laser  medium  Three  types  of  energy 
storing  laser  media  are  identified  I ) the  Croup  VI  atoms  1) 
selected  rare-earth  doped  solids,  and  1)  rare-earth  moirculat 
gases  The  operating  pnncipies.  basic  parameters,  and  concep- 
tual designs  for  high  energy  amplifiers  are  outlined  for  1 1 atomic 
selenium  pumped  photolytically  with  rare-gas  e tenner  radiation. 
-*  thulium -doped  glass  pumped  with  Xel  etcimer  radiation, 
and  It  terbium  chelate  vapor  pumped  with  KtF  ett inter  radia 
lion 


Afo<;  FtlSTON  Pnwcp  C0NCr»*T. 

'iarencr  A.  9ohinsoo, 

Aviation  Wrok  R Snace  Tcs  <o1oqy,  Vol.  10*,  Mo.  2k, 

st  6 1-6*  developer  Two  prototype  I us  .on  p,«c, 

s a-hinglnn  - Aerospace  lechnoiogv  de-  machines  called  Phihes  I phys.es  ignition 
V rl« ipmrfil  xppTf Ml b hrinf  applied  to  the  bum  evprnment)  No  I and  No  2 

fusion  physics  field  in  the  disposable  would  he  leslrd  in  1987  at  I os  Alamos 
modular  fokamak  concept  designed  to  Scientific  I ah.ual.ay.  N M 
produce  fusion  power  units  for  commercial  Ihc  Riggatron  has  hren  dubbed  the 

power  appln  anon  as  early  as  IIS*  Ihc  "throwaway  lokamak  in  « .mgress  and 
coneept  also  embodies  a fulurr  weapons  it  faces  an  uncertain  future  because  H is 
system  appln  alum  caught  up  in  a halt*e  between  the  Ortue  of 

f imsmercial  |u»wer  plant  applKation  Management  and  Budget  I neigy  lirpi  s 
would  folk.,  espcriments  id  the  device.  Office  of  I usmn  Energy  and  (ushui  energy 
called  a Riggs  Iron  by  International  Nu-  •» bora  tones  develops  ng  much  larger  f us  h« 
clear  I nergy  Systems  <n  (Inescol.  the  devieea  aimed  at  commercial  power 

(Awasr  Ma*  27.  p 15.  Apr  1.  P M) 

1*5*9  FUSION. 

E.  Martin  Stickley 

r,hys1cs  Today,  Vol.  31,  5,  Ray  197*,  p.  50-5* 

Will  a series  of  nuclear  explosions  in  miniature  pellets 
of  hydrogen,  ignited  to  fusion  by  laser-light  beams,  become  a 
long-term  method  for  supplying  the  world's  energy  needs? 


AICnE  Symposlu®  Series,  v.75,  no. 191 
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SHIVA;  THE  NEXT  STEP  TO  FUSION  POWER. 

C.  Bylinsky. 

NUCLEAR  ENGINEERING  QUESTIONS:  POWER,  REPROCESSING,  Fortune,  v.97,  no. 2,  Jen. 30, 1978.  08A-87. 

WASTE,  DECONTAMINATION,  FUSION.  R.D.  Walton, 

e(j  The  0*eni  Ltser  apparatus  at  Livermore  could  open  the  door  to  an 

inexhaustible  energy  source 

Amrlcan  Institute  of  Chemical  Engineers 

ENGINEERING  ASPECTS  OF  LASER  FUSION  I 

(Concept*  and  Deign,) 


INTRODUCTION 163 

REACTOR  CONCEPTS  FOR  LASER  FUSION W«yne  R.  Meier  and  James  A.  Maniscalco  164 

CONCEPTUAL  DESIGN  OF  A LASER  FUSION  POWER  PLANT 

James  A.  Maniscalco,  Wayne  R.  Meter,  and  Michael  J.  Mo  ruler  174 

LASER  DRIVEN  FUSION-FISSION  HYBRIDS Luisa  F.  Hansen  m J Rm I A ManucaJco  182 

SVMVHCTIC  FUELS  FROM  LASER  FUSION Mary  J.  Comber*  i*3 

ECONOMIC  IMPACT  OF  A LASER  FUSION  BREEDER  ON  THE  U S.  ENERGY  ECONOMY 

Leonard  M.  Goldman  196 


ENGINEERING  ASPECTS  OF  LASER  FUSION  II 
(Materials  and  Engineering  Problems) 

PELLET  FABRICATION  TECHNOLOGY  REQUIREMENTS  FOR  LASER  FUSION 

G.  M.  Hal  pent  and  ML  W Deckman  201 

FABRICATION  OF  TARCETS  FOR  THE  LOS  ALAMOS  LASER  FUSION  PROGRAM 

R.  Jay  Fries  208 

CRYOGENIC  LASER  FUSION  TARGETS  BY  POINT-CONTACT  CONDUCTION  COOLING 

T.  M.  Hendciaon,  D.  L Musinski,  R.  B.  Jacobs,  and  R.  J.  Strums  219 


THFRMONUCLFAR  FUSION  and  NUCLEAR  ?JU£R  ENGINFFRING. 
E.  P.  Velikhov,  B.  8.  Kadomtsev,  S V.  V.  Orlov 
Thermal  Engineering,  woI.  2U,  No.  II,  Aori I 1978, 
p.  22-28 

The  investigations  into  controlled  thermonuclear  fusion 
were  started  about  25  years  ago.  Even  at  that  time  it  was 
clear  that  thermonuclear  fusion  opens  up  an  approach  to  a 
new,  almost  inexhaustible  source  of  energy  - nuclear  energy 
of  light  elements. 

Scientists  working  in  the  field  of  controlled  thermo- 
nuclear reaction  arc  confident  that  practical  application  of 
fusion  will  be  attained  in  the  current  century 


ARGUS  LASER  SYSTEM:  PERFORMANCE  SUMMARY 

WnarWA  p.  999. 

I UU  D 


Ihr  Arens  NH  glass  laser  presently  operating  ar  an  eiprrunrntal  facility  f.w  Uvr  I-  r 

nienls.  i>  liry  nlird  The  laser  nimnli  of  a ma.tr r ca* iltalnr  amt  la<>  nl.  iiiual  amplifier  chain- 
31  cm  cccit|Hit  aperture  Argus  is  presently  capable  of  delivering  mure  than  « TW  .4  anver  in  shea 
|isee>  (Hikes,  or  more  than  J LI  of  energy  in  I nsec  pukes.  I..  11*1  *m  target.  Short  puke  (■ertcrri. 
ham einent  obtained  by  increased  a|ierture  tilling  and  luipJemenlalhcn  .4  image  relaying  Mh  bn 
vacuum  spatial  Fillers  is  described  Experimentally  recorded  near  held  ard  lar  In-id  data  l.cc  sever 
levek  are  presented  andduaussed  in  terms  c4  the  limiting  efle<U<4  anobfear  I cram  inslahililie.  u| 
s|«ot  intensity 
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THE  TOKAMAK:  MODEL  T FUSION  REACTOR 

Don  Steiner  and  John  F.  Clarke 
Science 

Vol . 199  no.  4336  March  31,  1978 
p.  1393-1402 

Summary  Duong  the  past  sevetal  years  there  have  been  significant  scientific  and 
technological  advances  related  lo  the  tohamah  magnetic  confinement  scheme  These 
are  summarized  m the  cooled  of  a recent  lofcamah  reactor  design  study  which  em 
phasizes  reduced  size,  higher  power  density,  and  enhanced  plant  reliability  and  mam 
lamability  relative  to  earlier  toyman  reactor  design  studies  The  direct  plant  cost  o! 
the  proposed  reactor  is  estimated  lo  be  m the  range  $1000  to  $t  r>00  per  electrical 
Intowalt  A three  phase  strategy  lor  demonstrating  toiiamaV  fusion  power  generation 
at  a committed  site  * outlined  It  is  estimated  that  implementation  ol  the  three  phase 
prrgram  would  require  about  20  vears  and  a total  escalated  expenditure  of  $10  biHmn 
to  $1 S billion  The  toVamak  power  plant  described  here  is  not  vewed  as  delmitive  but 
rather  as  a point  ol  departure  m the  development  ol  a plan  lo  demonstrate  toll  amah 
power  generation 


ATOMIC  AND  MOLECULAR  DATA  FOR  CONTROLLED  THERMO- 
NUCLEAR FUSION 
A.  Lorenz 

Physics  Reports,  vol.  37C,  no.  2,  February  1978. 
p.  56-254 

as  PFASf  tiMiru  »l  Hrmr 

M F A HARRISON  T hr  rnlr  of  wnm  mnlrcotai  p rwvi  in  I«mm  rrvwih 

Roe*  r»pr»  A I J T H*  *AN  Alntmc  »<«t  mninai.>  Rata  i«"rd»  prmvHuc  and  aumann  l«u  I <4  a mat  Sr  an 
h'»»  paper  A?  II  VHNH  KFI..  Ikrta  nrrdn  lor  phim  talar  mler* tm« 

IrnnpapwAI  Ml  WATKINS  lytaamh  piniihri  and  ai<»mn  lot  pleau  aadrlwi 
Tn«a  paper  A4  H W IWAWIN  PtaMna  aafwxm  and  conlm, 

Rr>ir»  paper  A'  1*7  Me  WHIRIFR  Oita  Mrdv  pnnnurr  and  Kim ««  for  l»mi  ipeiitovopi 

Iteporr  ol  ihr  o«dtnf  (roup  nu  into national  cooperation 

Report  ol  the  nothin,  (r<mp  on  atomic  collision  dan 

Report  id  the  norhm,  (roup  on  'he  rrnmremrnn  of  a'onm  atrnc  tnre  data 

Report  of  the  norhmp  (toup  on  surf  act  inter* 'ton  dan  lot  fusion  de.nea 


HIGH  $PF  rB  W«VTF0RM  MEASUREMENTS  IN  LASER 
FUSION  RESFARCH. 

Hale  Farley. 

Research  Oevelogment,  v.29*  no. I,  Jan. 1978, 
p.  42- 

rhe  extremely  fa?*  nature  of  the  pulses  involved  in  laser  fusion  research 
Doses  strinqent  performance  requirements  on  state  of  the-ar.  electronics 


GLASSES  FOR  HIGH-POWER  FUSION  LASERS 

Marvin  J.  Weber 

Energy  and  Technology  Review 

Vol.  no.  September  1977 

p.  16-  25 

New  fluoride  base  glasses  with  low  refractive  indices  will  facilitate  an  early 
demonstration  of  the  scientific  feasibility  of  inertial  confinement  fusion 
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TERM 
John  P.  Holdren 

Science,  vol.  *00.  no.  4338.  April  14.  1978.  p. 168-180 

" «»»  - > » -"X-O  ™ bv  MW,  «, 
^ ^’°q  social  costs  of  doing  so  Thes* 

rvnnv  ^ CenfrBl  P5SUPS  " choosmg  long  term  ophoos  tee  ^ 

008  po,SJbrtlfy  many,  some  with  very  attractive  envtmnmeniai  ,i» 

rw»uw*  "vestment!  of  lime  and 

monay  to  achieve  tot*  they  are  tt»e  real  reason  tor  wanting  fusion  at  aR 
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lASEff-FUSION  EXPERIMENTS  UTILIZING  A 4 IT  ILIUM  I NATION 
SYSTEM. 

E.K.  Storm,  et  al. 

J.  Aopl.  Phys.,  v.49,  no. 3,  Mar.1978,  p.959-64. 


NEUTRAL  BEAMS  FOR  MAGNETIC  FUSION 
Bick  Hooper 

Energy  and  Technology  Review 
Vol.  no.  September  1977 
p.  1-8 

High-energy,  high  intensity  neutral  beams  have  been  developed  to  the  point 
where  they  can  heal  plasmas  to  the  thermonuclear  temperatures  needed  in 
magnetic  fusion  reactors. 


MIRROR  FUSION  TEST  FACILTY 

Franklin  P.  Dixon 

Energy  and  Technology  Review 

Vol.  no.  October  1977 

p.  1-8 

Work  is  under  way  at  I I I.  on  the  Mirror  Fusion  Test  Facility,  an  advanced 
device  for  fusion  experiments,  which  is  designed  to  increase  nr  by  a factor  of  10 
and  ion  temperature  by  a factor  of  4 


ENGINEERING  LIMITATIONS  OF  FUSION  POWER  PLANTS 

W.  E.  Parkins 

Science 

Vol.  199  no.  4336  March  31,  1978 
p.  1403-1403 

I his  article  Joes  nol  deal  with  ihc 
ditlieiiliy  or  probability  of  success  of 
plasma  confinement,  bul  insle.nl  focuses 
on  engincc'itng  aspects  ot  proposed  lull- 
scale  plants  believed  to  be  ot  ctilical  un 
porlance  to  Ihc  future  «rf  lusion  powei 


ZONE -PLATE  CODED  IMAGING  OF  THERMONUCLEAR  BURN. 
N.M.  Ceglio 

Energy  and  Tech.  Rev.,  January  1978,  p.1-8. 

A I rcsncl  /onc  plalc  imaging  technique  has  been  developed  ihat  provides 
high -resolution  images  ol  the  thermonuclear  burn  region  in  laser  fusion  experi- 
ments. 


WASTE  MANAGEMENT  CONSIDERATIONS  F R FUSION 
POWER  REACTORS 

T.  E.  Botts  and  J.  R.  Powell 
Nuclear  Technology 
Vol.  37  no.  2 Feb.  1978 
p.  129-137 

Tn  minute  Ihc  woslr*  iiuiuttciinul  need*  «*/  a 
/irtiori  /tone  r rent  lor.  a u kerne  bn  handling  indiit- 
j,  arc  uiur>  /rmn  u /iiuun  /ilanl  hat  been  dented 
Ihc  handling  teherne  /inn  cedi  with  Wt/nui  nee 
was le.  i>nniditl\  frtnn  blanket  re/ilat  eiiienl . being 
iIiai/  tni-uie  mntr  in  tended  mid  dnclJt ./  udi 
is  then  I u tinted  nll-Mlt.  /innllr.  tin-  nut*  tub  are 
un  tied  t wi-v  u linli e%  and  titm/mm  nl  hlelunei 
uir/died  In  rkupNTi,  tercral  wntepliul  Jnmm 
/Miwvr  rent  bin  lure  been  anah  zed  and  their  untie 
tlreuni  ttnttfurcd  In  HtUtnt  rent  Inn  with  regard  to 
litlal  u in  Hi  . t/tet  lilt  nt  Ill'll i . and  lileinnei  of 
ut  m u i 

STRUCTURAL  ANT)  MECHANICAL  DESIGN  OF  TO KAMA KL, 
by  W.  C.  Young,  and  I.  N.  Sviatoslavsky 
Journal  of  Engineering  for  Power,  vol.  100,  no.  3 
July  1978,  p.  40^,-411 

Tfc#*  I *W  %f  AK  wrtri  of  rrm*  f*«r  » hai  r a d 'h*  /•  • KrvM no  at  /*•  *N*  m*  assMri- 

mtrd  at« tk  thr  d<ut:n  and  it«»/riH  (i«.#t  •*/  a m*ai  »#»*  §i r«»f  r.  »«  f-rr  A /yn.rrii<rr  hm%  . n 
dri'*  /•»#*•  J hi  nr'ualt-  th*  qualil  n,nkn»  f d«  m « ••ntfmt*,  ■n  f#«  «t  nanimum  ma%% 

»\%hm  f \tahh%  >•  d h\  thr  t trial  m lalur,  unJ  /«n/f  g-  n/  -•  • mrtd  *r4rv • 

Iiimi  /•#  #*r  moM  dll  mi  «r  »■*  «»•-«#  « t*r#  mtnml  /•*  hmc  t»  rn,  ».  !«•«/«  !,f  . I*.  . r.|/|  s|fb< 

turn!  fimpatihihl  \ and  mulhptirp.i+r  u*r  %irur9ttral  i nt%ar • */.•# 
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HEAVY  - ION  BEAM  IN  F.PT  IA I . - ^OfrF  IN  WENT  Hr  TON 
by  Ric-hnrT  C.  Arnold 

Nature,  vol.  ?76,  no.  *>683,  November  1978,  p.  I9--23 

This  is  a surrey  article  covering  the  current  status  of  inertial -confinement  fusion  driven  bx  heavy -ion 
accelerator  systems  Although  developed  only  since  197*,  system  designs  of  this  type  appear  to  provide 
a convincing  basis  for  developing  commercial  power  from  inertial -confinement  fusion 


FUSION  POTER  VTTO  PARTTCT.E  PEAMC,  by  Ceroid  Yonnn. 
Sclent! fie  American  , vol.  ?'39,  no.  5,  Noveal'or  IC78 
p.  50-^1. 


Edom  lo  dupheatr  the  fusion  process 
on  a controlled  basis  have  centered 
principally  on  magnetic  confinement 
schemes,  in  which  the  hot  gaseous  fuel 
(a  mixture  of  deuterium  and  triimm. 
two  heavy  isotopes  of  hydrogen)  will  he 
held  within  the  reactor  vessel  hy  means 
of  strong  magnetic  fields,  and  to  a less 
er  extent  on  an  inertial -confinement 
scheme  that  will  rely  on  powerful  laser 
beams  to  implode  tiny  pellets  of  deuteri- 
um and  tritium  In  the  past  few  years  mv 


colleagues  and  I at  the  Sandia  I ahoratn 
ries  in  Albuquerque.  N M and  a larger 
group  of  investigators  at  the  I V Kur 
chatov  Institute  of  Atomic  Energy  in 
Moscow  have  undertaken  a different  ap 
proach  to  fusion  hy  inertial  confine 
ment  instead  of  laser  beams  we  have 
employed  intense  beams  of  electrons 
fand  more  recently  ions)  generated 
hy  very  high  current,  very  high  voltage 
electric  pulses 


PIACNOSTICC  FDR  THE  LASER  FUSION  PROGRAM-  - n/SMA 
PHYSICS  OH  TOE  SCALE  OF  MICRONS  ANT*  PICOSECONDS 
by  Dnvld  T.  Attvood.  * 

IEEE  Journal  of  Quantum  Electronics,  vol.  QE-l!i 
no.  12,  TV»oombor  lCffR,  p.  000- O23. 

Sbtrrwri  Diagnostic  IrrhaiqBCS  arr  ivvirwad  In  iKr  rrmtrM  of  In 
siglilt  they  provide  lo  physical  ptncaari  dominating  the  unpiosina  nl 
laser  hioa  targets  Specific  example*  < hnsrn  from  recent  rr  penmen  t, 
demonstrate  that  adequate  diagnostic  lecliniqnes.  resolved  lo  mittens 
and  pit-nrcimds,  have  been  developed  for  the  demanding  requirrmenls 
u laser  driven  "exptnding  posher"  targrti  i *«ie  ritagnoslK  needs 
are  related  to  the  ge.  tal  prohiemt  forseen  with  sMatiwty  driven" 
high  density  Mn|4nstn«| 


Princeton  tokamaf  heats  up  toe  race  for  fusion 

TVWER,  by  Edvard  Edelson. 

Popular  Science,  vol.  213,  no.  6,  Deretrtor  IO78, 
p.  69-. 

A 60-million-degree  plasma 
brings  science  closer  to  an 
unlimited  source  of  power 


ASSESSMENT  CF  SURFACE  MFATffit,  PROBLEMS  IN  LASER  FUSION 
RFACTORS. 

S.I.  Abdel -Khal Ik  and  T.O.  Hunter. 

J.  Meat  Transfer,  v.100,  no. 2,  May  1978,  p. 311-118. 

The  surface  hearing  prnMrm*  assn,  rated  Hath  the  pul  red  phnfnn  and  i-m  irradiations  of 
the  /reef  vatli  and  /mere  nf  meet  latlv  confined  fun  on  rvarfnr  r— III  ra  are  rnivsligofed 
Analytical  ndrlr  for  predrrfing  the  thermal  response  of  Iheae  surfaces  as  a function  nf 
the  different  design  and  operational  parameters  of  the  system  and  the  nature  of  the  inn 
dent  irradiations  are  dei eloped  The  effeetuenet s of  residual  gav  as  a means  tar  pea 
In  ling  the  anil  from  the  ion.  nnd  soft  X row  u asvrsard 


the  jet  project. 

A.  Gibson. 

Rhys.  Techool . , v.9,  1978,  p.162-168. 

With  the  decision  lo  site  Ihe  JET 
experiment  at  Culham.  Ihe  EEC  has  made 
a major  commitment  lo  its  fusion 
programme  over  Ihe  next  decode  One  ol 
Ihe  chief  physicists  in  Ihe  JET  design 
learn  describes  Ihe  project  and 
outlines  Ihe  proposed  experimental 
programme 
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ARROJPACE  AIDS  FUSION  POWER  OONCUT. 
Clarence  A.  Robinson,  Jr. 

Aviation  Week  & Space  Technology,  Vol.  106, 
No.  24,  Tune  12,  1978,  P«  61-66. 

V*  asbinctM  - Aerospace  technology  de 
vclopmcnt  approach  n being  applied  lo  ihe 
fusion  physics  field  in  the  disposable 
modular  Tohamjk  concept  designed  lo 
produce  fusion  power  units  for  commercial 
power  application  a*  early  as  II**  The 
concept  also  embodies  a future  weapons 
system  application 

Commercial  power  plant  application 
would  follow  ctpcnmcnls  of  the  dcsice. 
called  a Kiggatron  by  International  Nu- 
clear I nergy  Systems  Co  llacml.  the 
developer  Two  prototype  fusion  f»*wer 
machines  called  Phihei  I physio  ignition 
and  burn  espenmentl  No  I and  No  2 
would  be  tested  in  IW2  at  Loa  AUmov 
Scirnlihc  I aboratory.  N M 
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Energy  Storage  for  Tokamak  Reactor  Cycles 
C.  H.  Buchanan,  General  Electric  Co. 


M/«  2*442 f Pact*.  baa  and  tlactiK.  Co  W t«an cwco  Co-* 

implications  or  THt  rutiON  powtn  sounc*  to  tat 
iUCTMIC  OTIUTY  INOuaTav 

No.  IS/I  1 44  p rats  Piasamad  at  IMl  IiacuM  Sommar 
on  fuaum  San  tianewco  CoM  It  Oct  19/7 
(Contract  IS  77  G 06  6679i 

It  PHI  lit  94  3 64  Coni  771071  Sunuwf  Avar  NtlS 

HC  A07/MI  AOt 

Tha  <a»po»u  and  plana  at  »tw  «n*»*  aulrrstrv  and  lha 
town  commmi  won  raanoct  to  Kwnonwlaa  inaa  lAarr, 
a-a  aiamnad  Ins  badpunl  ma«a--a*  concamng  ina  Uoi 
poem  >s  amphaswad  ndudn,  Uw  cowl  iuiw  and  Umi 
plana  ot  tha  tuawn  >aaoa>ch  and  da»alopwi..4  athm  OOt 
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Flywheel  Energy  »qe  Svstai  for  JT-60  Toroldil  Fitld  Coll 

ishimoto,  R.  Shiniada,  S.  Tamura,  Japan  Atomic  Energy  Research 
Institute,  Tokai,  Japan;  S.  Ito,  Y.  Sawada,  H.  Takano,  T.  Furusawa, 
K.  Kimura,  Tokyo  Shibaura  Electric  Company,  Ltd.,  Yokohama,  Japan 
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'■•I'YOH  »EACT3«>S. 

James  l.  Scott 

Matat  Pro grws,  Vol.  HU,  Mo.  ?,  July  19?R, 
o.  t*0-Ul. 

Msunisis  moat  f ms  in  fusion  tytinm  for  commercial 
po»er  rival  those  of  plasma  phytic*  m difficulty  I he  struc- 
tnral  first  wall  npanmcea  an  especially  hostile  environ- 
ment of  high  neutron  flucnces.  high  temperature*  and  large 
cyclic  thermal  stresses  f he  14  MeV  (2  2 pj  |2  2 * IO-”j|) 
neutron*  produced  by  fusion  reaction*  produce  high  con- 
centration* of  helium  and  hydrogen  a*  *»ell  a*  the  conven- 
tional displacement  damage  commonly  associated  with  fis- 
sion reactors  The  limited  data  thus  far  obtained  on  struc- 
tural alloys  indicate  that  radiation  predictably  cause*  swell 
ing  and  lota  of  ductility  t hanges  in  composition  and 
microti ructure  can  ameliorate  those  response*  A wide 
variety  of  alloys,  including  stainless  steels,  high  nickel 
alloys,  and  columbium  I niobium  |.  vanadium,  and  titanium 
alloys  are  being  investigated  as  candidate  materials 

While  the  structural  first  wall  is  an  especially  challenging 
materials  problem,  it  is  by  no  mean*  the  only  one  Other 
important  areas  include  limiters  that  intercept  the  plasma 
before  it  strikes  the  walls,  decimal  insulation,  neutron 
moderators,  shielding,  and  components  for  supercon- 
ducting magnets  A materials  development  program  span- 
ning decades  will  be  required  to  realire  the  goal  ol  commer- 
cial fusion  power 
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frovrer  Sources,  Nuclear  - Fusion 

Optical  Engineering,,  v 17,  no  3 M iy  htr- 

D- 191-746  1978 

INOUSHUAL  APPLICATIONS  OF  HIGH  POWER  LASERS 

! in  a (haw.  ntlaw.lwl  m sum  Hums.  t»  t * t 1 


SIT^LAL  FWINFFPIfr  PROM.FMr  OF  TFT<,  ».y  f>  F Ir  e 
Journal  of  FrwHr.rr.rln*  for  Poser,  vol.  100,*  n.  r. 
July  lV/ft,  p.  ltiy-423 
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mirror  hjt.toh  reactors  u 

Energy  an-1  Technology  Review,  September  1 .78,  P-  31  « 


Mi  hate  tarried  out  coace^wl  design  V»A«  of 
fusion  react  or  t based  «m  the  three  cnrreiH  mtrror- 
confinement  cewKepts:  the  stnndard  mirroe,  the  Inn- 
dem  mirror,  and  the  field-re*  ersed  mirror.  Recent 
studies  of  the  standard  mirror  hate  emphasized  its 
potential  as  a fusion  fission  btbrid  reactor,  designed 
to  produce  fuel  for  fission  reactors.  W e h«te  designed 
a large  commercial  btbrid  and  a small  pilot-plant 
btbrid  based  on  standard  » lirror  confinement  I an- 
stem  mirror  designs  indude  a commercial  1 000- M We 
fusion  potter  plant  and  a nearer  term  tandem  mirror 
btbrid.  field-re*  ersed  mirror  designs  include  a **»u 
liccll  commercial  reactor  producing  75  MW*  and  a 
single-cell  pilot  plant. 

QC  Ttopical  fteetinq  on  Inertial  Oonfinenant  Fusion, 

71fl  San  Diet*),  197R.  x . 

.TRfi  Inertial  aonfinanent  fusion  : a digest  of 

197fl  papers,  presen  tod  at  the  '’topical  Meeting  on 

Inertial  Omfir>mert  Fusion,  February  7-n, 
197R,  San  Diego,  California  / ifonsored  by: 
Optical  Society  of  America,  Ouantun  Elec- 
tronics Qxncil,  Institute  of  Electrical  and 
Electronics  nvrineers.  — l-fashiiYTton,  D.C.  : 
Optical  Society  of  America,  d**77. 

2 v.  in  various  pacings  : ill. 


T°  /.nollratlms  of  crvepenic  t«ehrol«**v.  v.  7 / 

450  edited  Hr  Jtncs  % *l*«!|t,  »\  *>nee. 

Fluahin**,  fl.T.  : ^chMlur.  Tnmrnntlonal , 


v.7  clc75. 

Session  $ - Fusion  and  Cryogenics 

22  Doublet  III 

by  Edward  L.  Ilubbatd  337 

22-1  Introduction 337 

22-2.  Doublet  Configuration 338 

22-3.  I foublct  III  Construction 340 

22-4  Power  Systems 345 

22-5.  Test  Operation  347 

— 22-6  Doublet  III  Program  349 

22- 7.  Future  Machines  352 

23  The  Alcator  Liquid  Nitrogen -Cooled  ToLamahs 

by  D.  Bruce  Montgomery  and  Norton  T Pierce  ....  354 

23- 1.  Introduction 354 

23-2.  Conductor  Selection  .355 

23-3.  Temperature  Rise 35b 

23-4.  (oof Down  358 

23-5  Recoil  

23-6.  Nitrogcr.  Cooling  System 363 

23-7.  Future  Machines  364 

23- 8.  Summary  365 

24  Status  Report  on  TFT R 

by  Paul  j Reardon 367 

24- 1.  Introduction 367 

24-2  Functions 369 

24-3.  Design  Requirements  371 

24-4  Performance  Requirements 373 

24-5.  Project  Organization .374 

24-6  Cost  Estimate 375 

24-7.  Schedule 376 

24-8  Major  Engineering  Features 378 

2s-9.  Short-Range  Updates  of  TFTR 386 

24-10  Long  Range  Updates  of  TFTR  38b 

st.l  l *97 


•>69 


rilfcF'H’  r'<FRC,Y  nONVKRTFRr. : EFFICIENCY  ANT'  COST 

FTTIMA  FFC  TOR  TWO  ELECTPOTTATIC  CONCEPTS, 
by  Myron  A.  Hoffman 

Journal  of  En^rpy,  vol.  2,  no.  r>,  S»*pt.'mt>*  r • !'  • !’• 

293- TOP 

IMt  'I Mil » Kimi  rr a»<  alik  )••>  ipmlfk  i * pry  nf  rktirmiiilt  Atm  rwt(i  tMtmm  fat  Atm  tnnim  ..I  a 
"*f  It  At  IMS  nl  I Inail  It*  rmft  IritM  ma.ar  lla  mtrmr  Itpt  lattna  (rating  Mtaplilir4  r.ajlnHl.  arr 


piranirri  |«  rat  k t.t  ikr  Impmiaai  Im  tr*t  kiattmt  la  k..ik  WMftr  .,.(r  Atnl  tnattrlrtt  aa4  maltiviacr 
"ifadlM  Mn^  ' Upt  Ami  CMirtlm  Ifcnr  raaalltai  raa  to  ao4  In  nllaiit  (hr  rllalrao  aa4  Hnltk 
pnmrt  n at  pal  ttl  I to  Ami  ina.rrtrf  takttiira  toakaf  rrtalUai  far  ikr  tail  a#  rat  k m.p.1  tampnarai  m ikr 
Airn I raairiM  uAtitlra  arr  iKt,  (lira:  IhramlaA  Ikr  % at  aaa  laak.  Amltaainln  lit*  laatAak  v ikr  IM  Tbe 

pt.arr  « narfHitimat  niaiptaral.  m -trail  t at  aaa  pampm,  norm.  aaA  Ikr  Ikrtaaai  k..n>.miK(  plaal  I imapir. 
al  1 1*«4  rllrt  Imartt  tIaAn  lar  laa  .pn  ifa  rrlrrrarr  Aitnl  ittatakt  Am|«  a»r  prvainl  la  man  al  ikr 
*prilfk  taptlal  t tt.lt  ll  r , ik.  lapAal  ran  pm  aaa  al  rimrtr  paarr  praAatrAi  far  Ikr  Ami  t-Mairrlrr  .ah 
11  arm  Itoa  mmplr.  ikna  ifcal  ft*a.*llta  nf  Ikr  rraairrmral  far  .mall  tkarpr  rarkiapr  bt«t  I aa 
'•rmfi.  aailt  ml*  t ikr  .pri  l'k  r apnal  ina.  nf  Ikr  Atrnl  rnairrirr  taktitira 


TVT  FyiojTTv  (Vwl'rnmt  III  ...  cln77.  (C/ird  2) 

1^3  Includes  blhl irnn^c  rpTfamcrs. 

.E17R3  1.  rv-a^r  rconsffrx^— <^rTKrrr*s'v*^ . 

■>t.  3 2.  Flnctxic  *^^r—Or»Krrr*«9eR.  I. 

I'tt;  r*Tt»or  Hr?  inner  ino  Sncietv.  IFFF 

Orneration  Omittne.  FTmrrry  r>nvrlnp- 
ncnt  Suhorrruttne.  II.  Series. 

TV  fama-nt  * f*  ** 


TK  Syrpneiun  or  Fbgineering  Prablfmn  of  Fusion 
920A  Rpncrtriii,  7th,  Wnxville,  'TVnn. , 1977. 

.SR7  Proceedings  of  the  seventh  Synoooiin  on 

1977  ftigineering  Prohlrrw  of  Fusion  Research, 

Hyatt  Regency,  Frioxville,  'Pmnessee  USA, 
October  25-2R,  1977  / editors:  M.  S.  lA*rell, 
C.  Whitmire,  Jr.  » meeting  cosponsors  : 
Fusion  Research  Division,  Oak  Ridge  »**- 
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NIITUA&  fllSinS:  E0C1JS  ON  TOKAhAK  . Don  Steiner. 

If*?  Spectrum,  v.14,  no. 7,  July  1977,  p.32-38. 

tJS  engineers  and  ph/stefsts  will  team  to  atte 
commercial  demonstrat ion  by  the  year  2000. 


TJ  New  option*  in  energy  technology  / sponsored 
163.2  tjy  the  Aaerican  Institute  of  Aeronautics  and 
.N*»7  Astronautics,  Fdlson  Electric  Institute,  IEEE 
Power  Fto*ineerin«  Society.  — New  York  : 
African  Institute  of  Aeronautics  and  Astro- 
nautics, cl977. 

1*>9  p.  : ill.  ; 29  c*. 
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Includes  bibliographical  references. 
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Adapting  the  t*perle».ce  of  DOD/lndustry  to  Developin')  fusion  fooa* 

Reactors  - M C.  GOUGH  And  U B B»IGC*  


NUCLEAR  PRO'XSS  HEAT  FOR  COAL  GASIFICATION 
AND  HYDROGEN  PRODUCTION. 

K.  F.  Knoche 

Progress  In  Energy  and  Combustion  Science,  Vol.  4, 

No.  k,  *978,  p.  63-72. 
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trie*. 

QC  European  Conference  on  Controlled  Fuelon  end 

791.7  Pleene  Physics,  8th,  Prague,  1977. 

.E97  Eighth  European  Conference  on  Controlled 

1977  Fusion  and  Plasma  Physics,  Prague,  Czecho- 

slovakla,  1.9-23  Sept  enter  1977  t proceed- 
ings / Prague  s Institute  of  Plasma  Phy- 
sics, Czechoslovak  Academy  of  Sciences, 
1977. 

2 v.  t 111. 

Includes  bibliographical  references 
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THE  POTFNTIAL  OF  CONTROLLED  NUCLEAR  FUSION. 
R.S.  Pease. 

Contonp.  Phys.,  v.18,  no. 2,  !977,  P-11 3- 1 35- 
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Physics  in  Technology  «.8,  no .4,  July  1977 


HS/.T  TRAKfFEH  HI  THIW’OIiUCIS.'.P  POWEB  SYSTFU3. 

Warren  E.  Strjvart,  James  M.  WIIIIf.qo,  Max  VI.  Carbon 
enfl  Eal-Fai  Czo,  edc.  (Pnpcro  •orcaented  at  16th 

•bU'mel  Beat  Transfer  Cbnf . la  ft.  tonis.  Bo., 

My.  9 1 1976). 

OVERVIEW  Ol  1111  I RDA  FUSION  POWER  PROGRAM  J...ncs  M Williams 

REVIEW  Ol  III  AT  TRANSFER  PROBLEMS  ASSOCI ATI  D WITH  

MAGNETICALLY  CONFINED  FUSION  REALTOR  CONCEITS 

M a Hoffman,  R W.  Werner.  G.  A.  Carlson.  and  I).  N.  Cornish 


144  The  potential  of  . n ’te«*  nuclear  fusion 

R S PRASE 

Advances  in  magnetic  cominement  of 
high-temperature  matter  place  the  goal  of 
controlled  fusion  within  sight.  The  Director 
of  the  British  Culham  Laboratory  reviews 
here  recent  progress  towards  achieving  the 
thermal  insulation  and  plasma  conditions 
required  to  'oalize  the  potential  of 
thermonuclear  fusion 


III  AT  TRANSI  I K PROBLEMS  IN  GASCOOI  LI) 
SOLID  BLANKI  TS  


J A I illo  and  J K.  Powell 


IK  W’SPOR  I I’KOIU  I MS  IN  I III  III  M C’OOI  ING 
Of  lOKAMAK  REACTORS  ... 


W.  I Stcwarl  and  I),  k.  S/e 


lion  |NG  III  AT  I RANSI  I R PKOBI  I MS  IN  A TOKAMAK 


Ailliui  P Fraas 


III  AT  TRANSI  I K I’ROBLI  MS  IN  NONCIRCUl  AK  TOKAMAK  

EXPLRIMEK 1 Al.  I’GWER  AND  DEMONSTRATION  REACTORS  

|)  W Kearney,  D.  W.  Graunianit.  and  G.  R.  Hopkins 


III  AT  TRANSFER  PROBLEMS  ASSOCIATED  WITH  LASER  FUSION  

T G.  Frank,  I.  O.  Boliachevsky,  L.  A.  Booth,  and  J.  II.  Pendergrass 

OPTICAL  MATERIALS  AND  THE  GREAT  LEAP  FUSION- 
WARD. 

J.  A.  Weiss 

Optical  Spectra,  vol.  11,  no.  5,  May  1977, 
p.  39-42 

Improvement  of  optical  materials  emerges  as  t he 
method  of  choice  for  increasing  the  performance 
of  fusion  laser  systems. 


4%TMX:  A NEV  FUSION  PLASMA  FXpf»IMrNT. 

Energy  6 Technology  Review,  July  1977,  p.1-9 

56  lf*r  primary  goal  of  the  magnet1**  fusion  energv 
program  at  I I I is  Ihe  development  of  a technically 
63 1 *nd  economically  feasible  app.oach  lo  the  generation 
of  fusion  energy . Results  from  our  earlier  2 \ 1 1 K ex- 
periment lead  us  to  believe  that  a fusion  power  plan! 
based  on  a mirror  system  is  technically  feasible. 

* assuming  a favorable  csfrapol.ifion  to  plasmas  of 
reactor  si/c.  Achieving  economic  feasibility  is  more 
77  difficult.  Fur  power-producing  applications,  a reactor 
needs  a large  Q.  Ihe  ratio  of  fusion  power  output  to 
the  power  injected  to  sustain  Ihe  system.  In  a conven- 
tional mirror  reactor.  Ihe  Liston  power  is  ouly  about 
equal  lo  the  power  injected  by  the  neutral 
beams— that  is,  (J  is  unit  about  unity.  A new  idea.  Ihe 
tandem  mirror  concept  described  in  this  article, 
promises  to  increase  this  gain,  enhancing  (/  by  at 
least  a factor  of  5. 
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Energy  0 Technology  Review,  Aug. 1977 
LASER  FUSION  PROGRAM  OVERVIEW 


LASER  FUSION  TARGETS 

Our  exploding -pusher  targets  have  achieved  record  thermonuclear  conditions, 
targets  that  compress  l)-l  to  high  densities  are  now  being  tested 

THE  SOLID  STATE  LASER  PROGRAM 

Since  I ‘>72  our  solid-stale  laser  program  has  progressed  from  laser  operation  at 

0 04  I W to  4 0 I W , and  we  are  nearing  demonstration  ol  20- 1 \V  pulses  with 
Shiva. 

DIAGNOSIS  OF  LASER  FUSION  TARGETS 

\ program  ol  reproducible,  well-diagnosed  experiments  has  established  our 
understanding  of  exploding-pusher  targets. 

ADVANCED  LASERS  FOR  POWER  PRODUCTION 

\N  e are  looking  be\oml  our  present  research  lasers  to  lugh-cfficienc)  systems 
that  would  be  appropriate  lor  power-producing  fusion  reactors. 

APPLICATIONS  OF  LASER  FUSION 

1 he  liquid-lithium  waterfall  reactor  is  one  promising  concept  for  laser  lusion 

■ . . power. 

U.S.  ELECTRON  BEAM  TESTS  TRIGGER  FUSION. 

W.C.  Wetmore. 

Aviation  Wk.  & Space  Tech.,  v.107,  no.1,  July  4,1977, 
p.22-24. 

Sandia  Labs  have  used  powerful  electron  beams  to 
create  minature  thermonuclear  fusion  reactions, 
opening  up  a new  approach  to  controlled  fusion  for 
powerful  commercial  applications. 


TJ  Perspectives  on  the  energy  crisis  : technical, 
lf>3.2  regulatory,  mvirormental,  economic,  pro- 

.P'P  snective.  / advisory  editors,  Howard  Cordon, 

Itoy  Meador.  — Ann  Arbor,  Mich.  : Ann  Arbor 
Science  Publishers,  d*»77. 

? v.  s ill.  i cm. 

Includes  bibliographies  and  index. 

FUSION  ENERGY 2*1 

(By  Roy  McjJor,  From  future  hnrrfte%%  reprinted  hy  Ann  Arbor  0 
Science  Publisher*.  Inc.,  1976.  Fusion  hnrrgy  IJpJjtc,  1977) 

A kimiilk  Jicaiti  km  I future  aibwci  lu  the  cncigy  dile*iMita  ul  nuiAwtl1 
Fuuun  energy  may  be  flic  full  mm.  llmu||i  drvrfcipMig  lcvh*u4*fy  might 
tranifonu  it  u«lo  the  btlci  uxntlime  dunng  the  2ltl  cenluiy . TuncljNo  Mr 

difficuh  lu  establish.  Bui  mlcnsnc  rescaich  uamiHia  tuu|viiii«dy  among  

. - ' • many  imuin>v  The  riptilalk«  « *1  fusion  wmiah  is  lo  pour  frasduhtv  m lU 
I 080’s  and  to  accomplish  iuniiuVcd  fusion  icnlhni  d«nu»g  il»e  fail  quail*?  of 
(he  nal  icntufy  Mow  much  is  science  fklmn.  how  much  ts  science  pMffitiy, 
when  fusion  c Hulls  and  |4ia|«ili  arc  described'*  This  b**A  cnnpt  and  update 
p«c  details  <4  cuiicul  p«<grrsi  and  pUrnml  research  t i|un«kJ  inter  national 
nvnlninib  ui  luuon  techwohigy  arc  pitpcuiwrly  Ortwin^ 


THE  CHEMICAL  ENGINEERING  SIDE  OF  NUCLEAR  FUSION 

POWER. 

E.F.  Johnson. 

AIChE  J.,  v.23,  no. 5,  Sept. 1977,  p.617-631. 

It  it  widely  recognized  lli.it  chcmiral  engineering  hat  important  rolet 
to  play  in  the  dew  lupineiit  ol  n.itiiHial  and  wmldwide  energy  mourtn 
tlirniigli  optimal  utilization  id  luwil  fuel  reserves.  It  it  much  less  appreciated 
that  there  are  tnici.il  chemical  engineering  pinlilc-uis  in  the  development  o( 

eiK-rgv  product from  oilier  sources.  In  particular.  the  successful  drsclop- 

nicnt  of  nuclear  fusion  power  gem-rating  systems  will  retpiirc  the  solution  of 
many  piohlems  that  are  nitii|iiclv  suited  to  chemical  engineers. 

This  p.iper  presents  a brief  oxers  tew  of  the  fusion  deselopmenl  program 
for  magnetically  con  limed  fusion  power  rraeturt  ami  an  identification  id  the 
major  technological  pioldeiris  remaining  to  be  tolled. 
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AT  TRANSFER  IN  THERMONUCLEAR  OOWER  SYSTEMS. 

W.E.  STewart,  et  al. 

AIChE  Sfm  Ser.,  v.73,  no. 169,  1977. 

OVERVIEW  OF  THE  ERDA  FUSION  POWER  PROGRAM  f>.l  Jan 

REVIEW OE  IIEAT  TRANSFER  PROBLEMS  ASSOCIATED  Wd  II 

MATiNrTK  ALLY  CONEINID  ELISION  REACTOR  CONCEPTS  9 

M A.  Huffman,  R W Weiner,  G.  A.  Cat  bun,  am 

IIEAT  TRANSIT  R PROBLEMS  IN  GAS COOLED 

SOLID  BLANKETS  ftHSl  I.A.FMna 

1 RANSPORT  PROBI  I MS  IN  LITHIUM  COOLING  

OF  TOKAMAK  REACTORS W.  E Siewsr 

BOILING  IIEAT  TRANSFER  PROBI  I MS  IN  A TOKAMAK 

HEAT  TRANSFER  PROBI  I MS  IN  NONCIRCULAR  TOKAMAK 

EXPERIMENTAL  POWER  AND  DEMONSTRATION  REACTORS  /><  (c<f 
D.  W.  Kearney,  D.  W.  Graumann.  and 

IIE  AT  TRANSFER  PROBLEMS  ASSOCIATED  WITH  LASER  FUSION  0^1  7 
T.  G.  Frank.  I.  O Bohachevsky.  L.  A.  KmiiH,  and  J 
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conceived  program  of  analysis,  research  and 
technology  is  outlined  Particular  Cons l derat  I on  Is 
given  to  advanced  nuclear  aircraft  concepts,  including 
heavier  - than- air  end  I iqhter • than  a I r Aspects  of  ^ 
operational  safety  are  rmphasized 
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UTTl:  To»orro»'S  ip* c«  propuliton  •••  Interplanetary  II IgM 
with  nuclear  and  electric  engines 

AUTM  A/BAkER.  C. 

Flight  International,  vol . 114.  Dec . 30.  1978  p. 
2319-2322 

MAJS:  /‘ELECTRIC  PROPULSION/" INTERPLANETARY  F l ICmT / • NUC l E AR 
PROPULS  I ON/  ‘SPACECR  AF  T PROPULSION/  * T E CHIJO  LOGIC  AL 
FORECASTING 

MINS:  / CRITICAL  MASS/  ION  PROPULSION/  IIOUIO  MYOROCEN/ 

propulsion  System  performance/  propulsive  efficiency/ 

ROCKET  ENGINES/  SPACE  ELECTRIC  ROCKET  TESTS/  SPECIFIC 
IMPULSE/  MORKING  FLUIDS 

ABA  A A 

ABS  The  paper  discusses  near  Future  interplanetary  Flight 
propulsion  Systems  which  must  necessarily  h«?  wore 
eFFIcient  than  today's  chemical  rotKets  thouch  Ihe 
latter  have  the  great  advantage  ol  being  Cheaper  to 
operate.  Alternatives  to  the  convent l ona I chemical 
propulsion  systems  are  frresented  particularly  nuclear 
and  electric  rocKet  motors,  with  some  oF  their 
technical  characteristics.  One  oF  the  more  significant 
advantages  of  the  nuclear  motor  is  its  ef Feet • veness 
tor  specific  Impulses  between  750  sec  and  1200  Sec. 
whereas  a chemical  enoine  Is  good  For  specific 
Impulses  of  up  to  only  430  sec  The  electric  motor  has 
the  advantage  of  needing  no  e«haust  nnjyle  and.  more 
Importantly,  of  having  a long  running  time  Tte 
magnitude  of  the  electric  motor's  thrust,  hewrver.  Is 
very  small.  NASA's  work  on  nuclear  and  electric 
propulsion  systems  Is  discussed  In  some  detail  noting 
the  NERVA  and  SERF  projects  A nuclear  motor  has  been 
developed  by  NASA  wMch  would  Increase  planet fry 
payload  weight  by  80  percent.  NASA  has  also  developed 
an  8 cm  electric  motor  with  a specific  impulse  of  3000 
sec.  Finally,  mention  is  made  of  the  usage  of  electric 
motors  by  ESa  In  the  Artane  project  for  1980. 
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UTTl:  Advanced  pripulSIOn  systems  and  solar  system 
space  Ships 

AUTH:  A/HUDSON.  G C.  PAA:  A ' ( Foundat Ion.  Inc..  St.  Paul. 
Minn.  | 

International  Ast r».naut lea  1 *ederat Ion , International 
Astronaut  leal  Congress.  29th.  Dubrovnik.  Yugoslavia. 
Oct . 1-8.  1978.  15  p. 

MAJS:  /‘ENGINE  OE  SI  ON/ ‘ML  1 1 AP  PROPULS I ON/* SPACECR AFT 
CONT I CUBA T ICNS/*SPACf  CPAF  T PRr PUL  SIGN 

MINS:  / FISSILE  FUELS'  NUtlECP  FUSION/  SOLAR  SYSIEM 

ABA:  | Author  I 

ABS:  A study  project  ha-  protVtced  a preliminary  conceptual 

design  for  an  advanceC  hue  I ear -powered  solar-system 
spaceship  with  characteristic  mission  velocities 
ranging  From  120.000  feet  per  second  1 36  6 Km/ sec)  to 
greater  than  500.000  ft/sec  1152.4  Am/secJ.  The 
performance  of  this  reusable  single-stage  spaceship  ta 
dependent  upon  a hybrid  pulsed  f tsslon/f u*lon  rocket 
engine  conf I cured  to  allow  both  high- thrust  and 
high- -peel f tc- Impulse  operation  at  power  levels  fro*  a 
few  thou sane  to  mote  than  one  hundred  thousand 
megawatts  ttmrmal  power.  The  engine  is  based  upon  the 
;•  * of  small  pellets  of  f Iss ion/ fusion  fuel  mlatura 
-:.lcii  release  energy  following  ablation-dri  ven 
compression  to  ultrahigh  densities  by  a 
re lat I v I st i c- e lec Iron -beam  trigger  device. 
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UTTl:  Nuclear  power  sources  In  outer  space  spacecraft 

prcpulston  legal  a'-peCtS 

AUTH:  A/H0SEN3ALL.  5.  N.  PAA:  A/ 1 NASA . Kashlngton.  O.C.I 

CORP:  National  Aeronautics  and  Space  Adml nl st ra t i on . 
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Journal  of  Spare  law.  vol.  6.  fail  1978  0 t'S  t 3. 

MAJS:  /‘NUCLEAR  PROPULS If 'N/ ‘OUT F R SPACE  TREAT Y/‘SP*CE  l »■/• 
SPACECRAFT  FOOPUISION 

MINS-  / COSMOS  SAIL  III TES/  RAT  I A T I ON  MA/AROS,  UNCONTROLLED 
RT ENTRY  ISPACECRAE1 )/  UNITED  NATIONS 

ABA:  B.J. 

ABS.  legal  problems  associated  with  nuclear  power  sources 
In  space  are  dlsru-  sed  with  particular  reference  to 
the  Cosmos  954  Incident.  Deliberations  of  the  legal 
and  Scientific  and  Technical  Subcommittees  on  l he 
Peaceful  Use«  0f  Outer  Soace  m this  subject  are 
dl scussed. 
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Nuclear  B1 -Crayton  system  for  aircraft  propulsion 
Study  TLSP:  Float  Report,  t Jul.  1977  - 31  Jan.  1978 
A / T MO VP  SOM . R.  E.:  6/PIERCE.  B t.i  C/CAiVO.  R.: 

O/CMRISTENSON.  J.  A.;  f/COE . M.  0. 

West i rghouse  Electric  Corp..  Pittsburgh.  Fa.  CSS:  I 
Advanced  Energy  Systems  Dlv  ) avail. Nils  SAP:  HC 
A06/VF  AO  I 

/•aircraft  engines/ -brayton  cycle/ ‘nuclear  propulsion 

/•TUPBOFAN  ENGINES 

/ ENGINE  0ESIGN/  EXPERIMENTAL  DESIGN/  GAS  TURF  I’.CS 
GRA 

Parametric  and  reference  system  definition  studies 
Mere  performed  with  respect  to  a new  concept  for  a 
nuclear  aircraft  propulsion  system  Also  studied  was  e 
possible  method  for  increasing  the  payload  of  a 
nuclear  powered  aircraft  during  wartime  The 
Hi -Crayton  System  concept  for  nuclear  propulsion  of 
aircraft  has  been  examined  and  found  to  be  feasible. 
Ihe  system  has  been  shown  to  be  one  which  minimises 
the  component  developments  required  and  one  which  can 
mane  effective  use  of  reactor  technologies  that 
already  exist.  Cycle  variants  and  component 
characteristics  were  paran«  t r lea  1 1 y evaluated  and  a 
reference  system  defined  Weight  estimates  indicate 
that  with  optimized  reactor  and  snietding.  the  total 
powerpiant  and  fuel  weight  for  the  Innovative  Aircraft 
Design  Study  Task  2 reference  aircraft  could  be 
reduced  from  that  predicted  for  a NuERA  liquid  metal 
cooled  reactor  system  coupled  to  an  open  Brayton  cycle 
turbofan  engine.  The  Bi -Bray tun  system  comolncd  with  a 
compact  ga-^ -cooled  INERVA  derivative)  reactor  was 
founo  to  bn  a desirable  system  for  nuclear  aircraft 
propulsion  end  Is  i eccmmtnded  for  consideration  in  any 
further  studies  of  nuclear  prcpelled  aircraft. 
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MAJS:  /'NUCLEAR  PROPULSION/'REACTOR  DESIGN/ ‘SPACECR A f T 
PROPULSION 

MINS:  / NUCLEAR  ELECTRIC  PROPULSION/  SPACECRAFT  POWER 
SUPPLIES/  SPECIFIC  IMPULSE 
ABA:  J.tt.B. 

ADS:  Gas  core  nuclear  reactors,  capable  of  providing 

hydrogen  propellant  temperatures  of  10.000  to  20.000 
N.  are  studied  as  a means  of  efficiently  producing 
high  specific  Impulse  for  spacecraft  propulsion 
systems.  Attention  Is  given  to  the  open -eye  I pace 

Rad  I a tor -Cooled  Ga-.  Core  Nuclear  Reactor  a no  nm 
clcs.-d-cycle  Light  Bulb  Gas  Core  Nuclear  Reactor,  two 
designs  under-  development  by  NASA.  Investigations  of 
gaseous  fuel  I imitations,  radiative  heat  transfer 
problems,  and  nuclear  confinement  schemes  associated 
with  the  designs  are  reviewed  The  possibility  of 
using  the  gas  cor#  nuclear  raactor  concept  for 
electric  power  generation  is  also  mentioned. 
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UTTL:  From  Mernher  von  Braun's  first  thoughts  on  rxw  lear 
propulsion  to  subnuclear  propulsion  of  the  future 
AUTff:  A/wINTERBERG.  F.  FAA : A/(Nevada.  University  Reno 
Nev  | 

Astronaut  Ik.  vol.  14.  1st  Quarter.  1977.  p S-fl  In 
German. 

ABA:  R.D  V. 

ABS:  The  feasibility  of  propulsion  systems  based  or.  energy 

derived  from  nuclear  fission,  thcrmnuc  I ear  fusion, 
ant  imat  ter/irat  ter  interaction,  and  a hlgh-c  magnetic 
ramjet  system  for  Interstellar  travel  Is  evali  .tied. 
Prodigious  energies  associated  with  quasars  aid  Bl 
lacertae  objects  might  be  tapped  by  utilizing 
ultrastrong  magnetic  fields  I 10  to  17th  or  ibth  power 
G I to  release  subnuclear  particle  fragments  (quarks, 
magnetic  mionopolesi  of  negative  gravitational  mss. 
this  might  be  achieved  with  the  aid  of  >-ray  lasers 
plus  some  type  of  superaccelerators  This  in  turn 
could  lead  to  the  f abr i<at Ion  of  ultralcugn 
ul traref ractory  materials,  utilization  ol  repulsive 
grav  t tat  lor.al  action  (possibly  invol  ru  in  Quasars), 
and  reduction  of  effective  tencoff  weight  by  » any 
oroers  of  magnitude. 
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PROPULSION/  1HELV0NUCLFAR  FF^tOSIOl.S 
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HAVES 

ABA:  (Author) 

ABS:  Staged  thornonuc tear  m cree»p los Ions  promise  (1)  very 

large  yields  and  (?)  should  m-me  possible  the  Ignition 
Of  them  onuf- 1 ejr  reactions  le.vllng  only  to  charged 
fusion  pr  xi-cts  these  tec  properties  of  siac*d 
thermcouc  U s-  micr«  .-»plcsion»  should  be  of  great 
Importance  if  aiplicd  to  rocket  propulsion  reouirng 
Ilia  coor.'t  flsslonless  tricger  oevlce.  (2)  a large 
yield  arcl  i 31  a smsll  amount  ef  neutron  radiation,  all 
of  which  reduce  the  mass  of  the  radiator  for  the  waste 
(■eat  to  be  removed  from  the  scoeecra*  t . Four  possible 
methods  For  m I cr nevp los Ion  staglnq  are  presented  based 
on  Ml  a shukvriv*  lens.  121  a shockwave  mirror.  (3) 
adiabatic  Pranot  I -t’oyer  Floe,  and  (4)  a seauence  of 
magnetic  Cu*PS.  refocusing  the  energy  on  subsea*-*nt 
thermorue lean  targets.  The  initial  trigger  apparatus 
Is  preferably  an  electron-  or  Ion-beam  generator.  The 
presented  method  may  ultimately  permit  the 
attainability  of  Intarstallar  space  flight,  as  in  the 
Project  r.arrv.lus  Study  Of  the  British  Interplanetary 
Society,  but  unlike  it.  without  depending  on  the 
ritrfrtly  rare  Me-3  isoiope. 
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MAJS:  /*F ISSIONAIlF  MATEP1 ALS/*NUCLIAR  PROPULSION/* 

SPACECRAFT  FROnui SI  ON 

MINS:  / CAlirOPNItAf  ISOTOPES/  EXHAUST  VElOCITV/  FILM 

THICKNESS/  MISSION  PlA'.NING/  SHEETS/  SClAR  PROPULSION/ 

STRESS  ANALYSIS/  THERMAL  RADIATION/  THRUST  HEIGH! 

RATIO 

ABA:  (Authoe) 

ABS:  A space  p-oputslcn  concept  Is  proposed  and  analyzed 

which  consists  of  a thin  sheet  coated  o"  one  * • ry  «ith 
Fissionable  material . so  that  m-clea-  power  is 
converted  direct ly  Into  prepu i*( ve  power.  Thrust  is 
available  brit*  from  ejected  fission  fragments  a*xj  from 
thermal  radiation.  Optimum  thicknesses  are  Determined 
for  the  active  and  substrate  layers.  This  concept  is 
shewn  to  have  potential  missim  caoabiMty  I in  terms 
of  velocity  Increments!  Super  lor  to  that  of  all  other 
advanced  p- coo's  ion  concepts  for  which  performance 
estimates  are  available.  A suitable  spontaneously 
fissioning  satenai  such  as  Cf-2S4  could  provide  an 
e.tremely  r.  I gh  - performance  first  Stage  beyond  eerth 

orbit.  In  centres!  with  some  other  advanced  nuclear  ■ 

propulsion  concepts,  there  Is  no  minimum  size  below 
which  this  concept  is  infeasible. 
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T IMMOBILISATION  OF  HIGH  IfTVEL  NUCLEAR  REACTOR  WASTES 

SYNROC,  by  A.E.  Ring  mod,  S.E.  Keason,  N.G.  Ware, 

W.  Hibberson  and  A.  Major. 

Nature,  vol.  278,  no.  5701,  March  1979,  p.219-222. 

The  elements  occurring  in  high-level  nuclear  reuctor  wastes 
can  be  Safely  immobilised  by  incorporating  them  within  the 
crystal  lattices  of  the  constituent  minerals  of  a synthetic  rock 
{SYNROC)  The  preferred  form  of  SYNROC  can  accept 
up  to  70%  of  high  level  waste  cal- me  to  form  dilute  solid 
solutions.  The  constituent  minerals,  or  close  structural 
analogues,  have  survived  in  a wide  range  of  geochemical 
environments  for  periods  of  20-2.000  Myr  whilst 
immobilising  the  same  elements  present  in  nuclear  wastes. 

SYNROC  is  unaffected  by  teaching  for  24  h in  pure  water 
or  10  wt  % NaC'l  solution  at  high  temperatures  and  pres- 
sure whereas  borosilicate  glasses  completely  decompose  in  a 
few  hours  in  much  less  severe  hydrothermal  conditions.  The 
combination  of  these  leaching  results  with  the  geological 
cadence  of  long-term  stability  indicates  that  SYNROC 
would  be  vastly  superior  to  glass  in  its  capacity  to  safely 
immobilise  nuclear  wastes,  when  buned  in  a suitable 
geologual  repository.  A dense,  compact,  mechanically 
strong  form  of  SYNROC  suitable  for  geological  disposal 
can  be  produced  by  a process  as  economical  as  that  which 
imorpoiaies  radwaste  in  borosilicate  glasses. 
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1429*  EARTHQUAKE  RESPONSE  OF  MCI  EAR  FACII  lilts 

KEY  WORDS  l))unir  structural  lulun.  IjrA^uktv  Mathematical 
Tvndeh.  Nuclear  paw er  plant,,  Resume*.  Safety;  Sounc  Sail- 

itnctut  mleractiaa.  Structural  engineering.  Time  (acton 

ABSTRACT  Difference,  between  design  of  nuclear  (aclinic,  and  conventional  structures 
ate  noted  The  seismic  design  promt  hegmc  with  cite  investigation  Two  design 
earthquakes,  the  operating  Saw,  earthquake  (OBE|  and  safe  shutdown  earthquake  (SSE). 
are  determined  from  a study  of  historical  leiwmcuy.  geology,  and  tectonics  The  OBE  hat 
a reasonable  probability  of  occurrence  during  the  facility  design  life  The  SSE  is  bated  on 
maumum  earthquake  potential  lor  the  ole  Conventional  structures  art  commonly 
designed  for  earthquake  levels  corresponding  to  the  OBE  Ductile  inelastic  behavior  ■ 
considered  acceptable  response  Nuclear  facilities  arc  designed  to  remain  elastic  under 
the  larger  SSF  loading  Seismic  analysis  is  performed  m phases  beginning  with  overall 
analysis  of  structure  and  toil  that  determines  gross  motions  Sod-structure  interaction  ■ 
analyzed  by  either  the  impedance  function  approach  or  finite  element  method  Response 
from  this  analysis  is  used  for  more  detailed  analyses  of  structures  or  components 
Ultimately  all  structures  and  components  necessary  for  safety  are  scnmscalty  qualified  by 
analysis  or  lest. 

REFERENCE:  lohnson.  James  J.  and  Kennedy.  Robert  P.  "Earthquake  Response  of 
Nuclear  Power  Facilities.'  Joomt!  of  ike  energy  Dimnm.  ASCE.  Vol  105.  No  EYI. 
Proc.  Paper  IIJN.  January.  1979.  pp  15- 32 

HJRYING  NJCIEAR  TRASH  WHERE  IT  WILL  STAY  TVT  by 
Edmund  Falter*  layer. 

Fortune,  vol.  99,  no.  6,  March  1919,  p.98-10i«. 

Even  some  opponents  of 
fission  power  agree  that 
radioactive  wastes  can  be 
interred  safely.  The  main 
obstacles  are  not  technical 
but  political. 
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THE  COGTS  OF  NUCLEAR  ACCIDENTS  AND  ARANDCHMENTS 
IK  RATE  MAKING.  George  A.  Avery. 

Public  Utilities  Fortnightly , vol  10U,  no  10, 
November  fl.  1779.  p.  17-?3» 

Herewith  is  a timely  discussion  of  the  consequent  e\ 

of  a nuclear  accident  tthuh  directly  affect  an  electric 
utility's  cost  of  service  and  plant  investment , including 
rate  hast  effects  of  extended  shutdowns  nr  even  total 
ahandonincn  >f  nuclear  generating  plants.  e\ (tenses  of 
responds  to  at  accident  and  to  the  damage  it  causes, 
and  the  osl  of  replacement  fxurer.  The  author  also 
turns  his  attention  to  the  questions  of  the  necessity  and 
propriety  of  rnk-shaung  measures  n hit  h mas  enahfe 
nuclear  electric  utilities  to  cofte  better  with  the  problems 
— unique  in  decree  if  not  in  nature  — it  huh  result 
from  the  occurrence  of  a major  nuclear  incident.  Ills 
article  it  adapted  from  an  address  delivered  at  the  7979 
P.lfR.  I rtihty  Regulatory  Conferenc  e in  Washington. 

I)  C. 

ACCIDENT  ANATYSRS  PFJrFORME!)  JOR  THE  NCKWEGTAN 
COMMISSION  ON  NUCLEAR  PCWER.  U.  Tvet.en,  D. 
Thomansen  and  E.  Kvnal. 


NUCHA*  »OWFR  AND  RADIOACTIVE  HASTE  MANAGEMENT,  by  F.S. 
Feates,  Contemoorar y Physics,  vot.  19,  no.  6,  Nov.  1979, 

p.531  -5**7. 

Awma  TV  (p**»M*mlNiti  of  rWuiml  pn«*t  hy  nwetenr  unnumi  Veds  to  a ot> 
rnnaiderahle  w IV  •|U9ntiliM  »*f  »»e«e  wlurh  would  nwiiH  front  IV  imp  of 

•nv  other  fiH  TV  waste*  pn«M*  ptrltmUr  harard*  a Ki'lt  dinuitMi-  will*  Imr 
TVy  ore  ntnal  dwriferiMi*  dunn(  the  fin*  MM rma  whilM  fowon  pm4m  l« m.>  drrwt  mg. 
«»V»N|tiriitly  their  town* tty  m ronif*nral4r  with  llol  of  m am  indiHnwl  rVirnrwh 
vfiirh  ore  currently  in  wideajirewd  imp  There  n no  reason  tat  Mwvr  ihftl  environ 
mer tally  nl isfart  nry  diApoml  mean*  mnnol  lie  found  either  on  or  under  the  ocean 
Vd  or  h4m  the  surface  of  the  earth.  Never*  he  lew*.  since  mn  little  a ante  m involved 
considerable  rare  ran  he  devoted  to  ensure  that  whatever  dtsywisnl  method  m Meleeted 
>•  eafe  The  standards  to  he  adofrfod  are  that  any  dsfNMal  method  selerted  mil,  even 
in  the  worst  roneeivahle  situation,  not  lend  to  a wgmVtnl  inroae  in  the  exposure 
man  already  receive*  doe  to  radioactivity  arming  from  oat nrml  annreea. 


THE  INFLUENCE  OF  METBOROT/XTICAL  PARAMETERS  ON  T'fE 
CONSEQUENCES  OF  ACCHKOTAL  ACTIVm  RELEASES  FROM 
T£  1C  LEAR  PCVHR  PLANTS.  S.  Vogt  and  W.  G.  Hubschmann 

Nuclear  Technology,  vol  K3t  no  2,  Decenber  1979» 
p.  300-305. 

In  rase  of  accidental  activity  releases  to  the 
atmosphere,  meteorological  parameters  have  a strong 
Influence  on  the  radiological  impact  to  the  popula- 
tion This  influence  is  treated  separately  and  is 
presented  in  the  form  of  normalized  dose  statistics  It 
is  shown  that  activity  deposition  on  the  ground 
constitutes  the  predominant  expoture  pathway  and 
that,  consequently,  precipitation  situations  lead  to 
the  most  critical  consequences  for  the  population 
The  analysis  is  carried  nut  using  a limited  number 
of  weather  sequences  It  Ls  shown  that  the  effect  on 
the  results  is  small  if  this  number  is  reduced  from 
I 750  to  115.  provided  that  ram  is  adequately  repre- 
sented Mafor  differences  are  found  for  the  maximum 
dose,  hut  not  for  the  air  rage,  the  variance,  and  the 
fraction  hv  which  the  threshold  dose  of  acute  I:  *9i 
effects  is  exceeded 


Progress  in  Nuclear  Energy,  vol  U , no  3,  1979, 
p.  215-?5*».  . , 

T*m  report  r.  a rfevr.pl  .on  of  varKMO  epecW  of  the  catenation  n.odeh  and  the 
ppiicil  for  rr.K lor  asxKfen.  r.sk  cafeabtmm  for  Nof^n comlHiom  Ore  cnkula.^ 

Z s.tcs  *..h  1 he  computer  program  < RAC.  *hkh  nae  aho  used  M .he  Amman  Reactor  Safely  S.ody 

"^Tcvfern.icxao,.  prohnNh.^.Hrefe^.^^op.aifroo,  .CCS//  .400  O.U*** 
irhilrarilv  chovn  Nor»c»>tan  silex  Icy  mercoeofe*y.  population  diatrihWMa  aod  land  character*  tea 

*ed  The  applied  com  data  are  akn  epeciffc  for  Mor»ay  , 

The  rcxulu  are  presented  an  complementary  cmolanve  pmhaMity  dninKiftom  of  .he  d.fferen.  type  o. 
onseqiiences  ti  r anile  fatalities,  cancer  falalitic*.  total  manretn  and  economic  •<«'»  Nik  fear 

ITm  »orl  «...  performed  an  par.  of  the  *ork  fo,  the  N nr*rp«.  fmvernmen.  f 

The  rah ..lalrom  are  also  presented  in  the  report  from,  the  f omme.smn  faho  avadahle  rn  I n«lnh*. 
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DECONTAMINATION  AND  DECOMMISSIONING  OF  NUCLEAR  FACILITIES 

INTRODUCTION 

DECOMMISSIONING  OF  THE  SRE W.  F.  Heine 

SALVAGE  OF  PLUTONIUM  AND  AMLRJCUM-CONTAMINATED  METALS 

T.  J.  Gcrding,  M.  G.  Seitz,  and  M.  J.  Sietndler 

ELECTROPOLISHING  AS  A LARGE-SCALE  DECONTAMINATION  TECHNIQUE 

Richard  P.  Allen,  Hubert  W.  Arrowsmitli,  and  Wally  C.  Budke 

TECHNOLOGY  FOR  REMOVING  SLUDGE  AND  CLEANING  SAVANNAH  RIVER  PLANT 

RADIOACTIVE  LIQUID  WASTE  TANKS R.  Foster  Bradley 

REMOTE  DISASSEMBLY  OF  RADIO  ACTIVELY  CONTAMINATED  VESSELS  BY  MEANS  OF 

AN  ARC  SAW G.  A.  Beitel 

PLANNING  FOR  DECOMMISSIONING  AND  DECONTAMINATION  OF  HANFORD  NUCLEAR 
FACILITIES James  W.  Litchfield  and  Jeffrey  C.  King 


NUCLEAR  POWER  REACTOR  SAFETY  PART  2 
(Presented  at  the  ENS'ANS  International 
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VACUUM  TECHNDLTGY  FOR  MAGNETIC  FUSION  RESEARCH, 
nergy  an d Technology  Review,  February  1 97^  p.l6-4fe. 

We  have  been  developing  advanced  vacuum  technique s to  meet  the 
exacting  needs  of  the  magnetic  fusion  experimental  program.  To 
provide  the  extreme  vacuums  and  large  pumping  speeds  demanded  bp 
future  magnetic  fusion  experiments,  we  are  developing  argon 
crposorption  spstems  capable  of  pumping  mixtures  of  hpdrogen  and 
helium.  We  are  now  preparing  to  build  a pump  for  testing  under  the 
conditions  expected  in  a full-sc^le  magnetic  fusion  reactor. 

GEOLOGIC  DISPOSAL  OF  NUCLEAR  WASTES:  SALT’S  LEAD  IS 

CHALIENGED. 

Science,  vol  204,  no  4393,  May  1979,  p.  603-610. 

From  salt  beds  to  the  seabed,  most  proposed  geologic 
media  are  still  very  much  in  the  running. 


TECHNOLOGY  ASSESSMENT  AND  NUCLEAR  WASTE  MANAGEMENT 
by  LaVerne  E.  Trevorrow  and  Martin  J.  Steindler. 
Cheatech,  vol.  9,  no.  2,  February  1979,  p.8fi-96. 

In  what  framework  can  one  think  fruitfully  about  a technology  as  corrx>ie» 
as  fc  unsporting,  processing,  recycling,  and  husbanding  something  as 
controversial  as  a radioactive  energy  source?  Trmvorrom  and  StekuNer 
tell  how  it  was  done  at  Argonne 
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Nuclear  Reactor  Safety 

by  J.L.  Head,  A.J.H.  Goddard  ''  P.J.  '-rant 

Physics  Reports,  Vol.  53,  No.  U,  July  1979,  p.  2h<-339 


An  .u  1 1 Mini  k pivcn  of  ihr  h.i«..  phvucv  jrvl  rn,ir»rrnn*  umlrrlvinp  I hr  iV'Mpn  of  mn  lra>  i r.irtorv  dompiixm  of  ihr  lypo  of 
irM lor  curr.  nih  oprrjtin*.  Ihr  principio  if  rracto*  lank  iVlntnw  and  ronliol  ufrtv  aiuhw  .inal  hannh  mMmrnl  Ihr  more 
miinn  hvpollx'lKal  airidrnlt  arr  rrncwrd  for  » ilrt  cootrd  an.1  pan  cootrd  rr.Klo»s  anil  fm  Ihr  liquid  mri.il  COuM  Lm  bfrcdrt  rraclor 
Safety  inlrfi.i  and  ihr  mi  in*  if  nuclrar  p.i*.rr  M.iiiom  air  •hv.inMil  anil  illuMi.ilrri  K rrfrrrnor  In  pnxrdurm  in  Ihr  1 1 K anil  a nhorl 
r lamination  o m;nL  of  Ihr  rmnonmrnl.il  rlhiis  if  nm  !<■  11  powrr.  Ifni  Inrl  ir  poermnr  iml  ihr  'l<«a*r  of  hi*hh  ladioatuvr  naur 


ROCK  CAVITY  CONSTRUCTION  OF  A NUCLEAR  POWS? 

FT  ANT — A CASE  STUDY.  P.  CHR.  Loken.  and  J.  Bakke, 
and  I.  Gloerser. 

Nuclear  Technology,  vol  1*2,  no  2,  Feburary  1979. 
p.  155-162. 

Hn  nuw>r  fimlings  nl  a eom/trrhenshe  sin, It  •>/ 
thr  minor  as/m  f*  *7  "h  k rutin  eonstrmhon  of  n 
lurgi  nm  Iriii  /lower  /> lunl  urr 

1 ( iirreni  tei  hnologt  1 \ ailn/nule  for  the  mill,  a- 
lioit  of  sin  li  1 oitsirut  lion 

2 A met  In  nl  lor  estimating  the  /irohiihiHlt  0/ 
rork  liillont  ami  gross  runty  instability  is  /iresentlv 
not  available 

t Certain  ilesign  mmlilit  at  ions  ami  umpliliralions 
must  hr  tnuilr  to  /ire t en t ik/i-mlent  failures 

4 So  signilirtinl  reilm  lion  111  the  inimeihute 
twliolngiral  , Herts  ol  ( lass  0 arruhnts  will  result 
unless  s/H-nal  ilesign  measures  are  ma>le  lor  this 
fiiirfiiu' 
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NUCLEAR  WASTE  MANAGEMENT  AND  THE  IMPACT  OF  CARTER  ADMINISTRATION 

POLICIES R.  F.  Williams  14 


.'CMMERCIAL  REPROCESSING-PERMANENT  DEATH  OR  RESURRECTION 7 

INTRODUCTION 18 

SAFETY-  AND  ENVIRONMENTAL  CONTROLS  IN  NUCLEAR  FUEL  REPROCESSING 

D.  E.  Black.  B.  L Rich,  and  R.  T.  Struhi  19 

PRESENT  STATUS  OF  LWR  FUELS  RFPROCESSING  TECHNOLOGY 

B L.  Vondra  and  D.  J.  Crouse  27 

WASTE  MANAGEMENT  IN  THE  FUEL  CYCLE-AN  OVERVIEW 

I.  A McBride,  E.  R.  Johnson,  and  E.  G.  Schwartz  33 

ADEQUATE  SAFEGUARDS  THE  KEY  TO  REPROCESSING  AND  THE  LONGTERM 

NUCLEAR  OPTION Roy  Nilson  4 1 

LICENSING R.  I.  Newman  43 
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INTRODUCTION 

INTRODUCTORY  COMMENTS  ON  U S.  COMMERCIAL  HIGH-LEVEL  WASTE  MANAGEMENT 

RAD  PROGRAMS Call  R.  Cooley 

TECHNOLOGY  STATUS  OK  SPRAY  CALCINATION/VITRIKICATION  OF  HIGH  LEVEL 

LIQUID  WASTE  FOR  FULLSCALE  APPLICATION 

R.  B Kcely,  W.  F.  Bonnet,  and  D.  E.  Larson 

VITRIFICATION  OF  HIGH-LEVEL  WASTE  IN  A JOULE-HEATED  CERAMIC  MELTER 

Chris  C.  Chapman  and  Jim  L Buell 

HIGH  LEVEL  RADIOACTIVE  WASTE  GLASS  AND  STORAGE  CANISTER  DESIGN 

S.C.  Slate  and  W A.  Ross 

RUTHENIUM  CONTAINMENT  DURING  FLUIDIZED  BED  CALCINATION  OF  COMMERCIAL 

HIGH  LEVEL  WASTE Donald  W.  Rhodes,  Wayne  A.  I teeby,  and  Jerry  D Christian 

DEMONSTRATION  OF  A SURFACE  STORAGE  SYSTEM  FOR  SPENT  FUEL  OR  WASTE 

J.  M.  Davis 

IN  SITU  EXPERIMENTS  RELATED  TO  NUCLEAR  WASTE:  REPOSITORY  DESIGN 

P.  D.  Fairchild  and  J.  E.  Russell 


46 

HUCI£AR  POWER  AND  THE  PROLIFERATION  EJSUE 

47  Walter  Marshall 

Physics  in  Technology,  Vol.  9,  No.  3,  May 
1978,  p.  115-127. 

50 

The  continuing  controversy  on  fuel 
56  cycles  and  the  risk  of  nuclear  weapons 

proliferation  and  diversion  of  plutonium 
61  has  prompted  Dr  Marshall  to  reassess  the 

basic  arguments  for  and  against  the 
69  last  reactor.  He  argues  that  a policy  of 

incinerating  plutonium  in  a suitable  design 
76  of  fast  reactor  would  not  only  lock  up' 

most  of  the  world's  plutonium  but  would 
g|  also  drastically  reduce  the  stockpile 

inevitably  generated  by  thermal  reactors 


LONG  TERM  MANAGEMENT  OF  DEFENSE  HIGH  LEVEL  WASTE 


INTRODUCTION 

LONG-TERM  MANAGEMENT  OF  DEFENSE  H'GH- LEVEL  RADIOACTIVE  WASTE-PLANS, 

POLICIES,  AND  PROGRAMS Ray  D.  Walton.  Jr. 

LONG-TERM  MANAGEMENT  OF  HIGH  LEVEL  DEFENSE  WASTES  AT  THE  IDAHO 

CHEMICAL  PROCESSING  PLANT Billy  R.  Dickey 

THE  PROGRAM  FOR  LONG  TERM  MANAGEMENT  OF  HANFORD  HIGH  LEVEL  DEFENSE 

WASTE D.  D.  Wodnch 

PLAN  FOR  SOLIDIFICATION  OF  SAVANNAH  RIVER  PLANT  HIGH-LEVEL  WASTE 

A.  S.  Jennings 


NUCLEAR  SAFEGUARDS t A CONGRESSIONAL  PERSPECTIVE. 

L.  Weiss. 

Rull.  Atomic  Scientists,  v.34,  no. 3,  Mar. 1978,  p.27-33. 

The  Indian  nuclear  test  woke  Congress  up;  a Senate 
staff  member  reports  on  congressional  efforts  since 
then  to  provide  more  stringent  controls  orer  U.S. 
nuclear  exports. 


NATURAL  CONVECTION  STUDIES  IN  NUCLEA®  SPENT 
g7FUEL  SHIPPING  CASKS : COMPUTATION  AND 

EXPERIMENT. 

gravid  W.  Larson,  Oavid  K.  Gartling,  6 Walter 
°.  Schimmel  Jr. 

93|'°-na1  of  ^Energy,  Vol.  2,  No.  3,  May/June 

100  T»o  computational  procedures  and  one  experimental 
method  developed  to  investigate  the  problem  of  thermally 
105  driven  enclosed  natural  convection  are  briefly  described.  The 
. numerical  techniques  include  a finite-difference  method 
(EDM)  and  a finite-element  method  (FEM).  Use  of  these 
methods  to  solve  the  coupled  conservation  equations  results  in 
a determination  of  the  temperature  and  velocity  f»dds  for  the 
geometry  of  interest.  The  experimental  method  is  an  optical 
procedure  (laser  holographic  interferometry)  that  yields  the 
temperature  field  of  the  thermal  convection  problem. 
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NUCLEAR  WASTE  DISPOSAL:  RADIOLOGICAL  PROTECTION 

ASPECTS 

Marlon  Hill  & Paul  Grimwood 

Newscientist,  vol.  78,  no.  1102,  May  1978,  p.  375-377 

• . • §-  I 

Of  the  method*  which  have  been 
proposed  for  disposal  of  high- 
act  rvity  wastes  from  nuclear  power 
programmes,  those  which  appear 
to  be  practicable  using  current 
technology  are  disposal  into  deep 
geological  formations  on  land  and 
emplacement  on.  or  under,  the  ocean  floor.  All  these 
options  are  being  studied  in  various  countries  (icotogical 
disposal  on  land,  in  particular,  is  under  intensive  investiga- 
tion in  Europe  and  the  United  States 
The  National  Radiological  Protection  Board  (NRPB)  has 
reaantly  completed  a preliminary  assessment  of  the  poten- 
tial radiological  consequences  of  geological  disposal  of 
vitrified  higb-Irvrt  waste*.  Last  year  NRPB  published  a 
sfmflar  study  relating  to  disposal  on  the  ocean  floor t (eee 
New  Scientist,  vol  73.  p 709). 
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Mjclftftr  Doesr  waste  tectmolonv  / gnonsored 
tv  the  ASt€  thiclear  Flrjtneorlm  Division  t 
editors.  A,  A.  Mnohissi  ... [et  al.J.  — 
New  York  j Anexican  -Society  of  Mechanical 
ftwineers,  clR7R. 


vii,  3R?  n.  t ill.  i 7f>  an. 

Includes  hiMiocrranhical  ref  erenow. 

1.  Atonic  tvwer  • nlants — Waste  disposal. 
Atonic  txwrr  - plants — "hlted  State*— 
f-Wv»  'Hmvswal.  i.  fonhissi,  A.  Alan. 

II.  American  Society  of  Mechanical 

FSrrineers.  Wjclear  Phtrineerim 

Division.  fi?l.fl°*3R 


NMCLrAR  WASTES:  THE  SCIENCE  Or  GEOLOGIC 

0IS°0SA|_  S*rN  AS  WPAE. 

Luther  J.  Carter 

Science,  Vol.  200,  No.  4346,  June  197*,  P.  » 1 35- 
1137 
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Greater  Tos  Anoolre?  Area  F>ktov  Svrnosiim,  Tos 
Anqclos,  107°. 

f5wstor  Tos  Anonles  A pm  PVtiv  Svnrjosivin 
: TAmsdav,  Mav  t), 

• Sureif  Pwi  n»"t  W 

m-l  SHI  . . 

The  nmr.lblllty  of  placing  a nurle.vr  j*wer 
P'-TwraUrg  st  it  1cm  In  an  iw1ervrr»»»t  ’V-istv- 
ennlalried"  <''nrinr*»Mrn  bus  teen  «>v.T»i1ri>-d. 

Ttw  rer-'ilts  of  the  ex-xxtmtton  rr»w  tech- 
nical, eonnwlc  and  reg-it-i'ory  standpoint.-, 
ate  pre»iiti<l,  Including  tte  affects  ar»l 
nr-*  lots  of  control  1 tnr  veldeAs  sr>rc 
reye,e  tt.m  throe  cumsit  ly  .aider  einsld- 
enit  Jrm. 
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TJ  American  Power  Conference,  AOth,  Illinois 

5 Institute  of  Technology,  197R. 

•A55  Proceedings  ...cl978 

197R  (Card  2) 

Radio.-H.iive  Wwt  l>rnul  M 

John  M Diiitcm.  United  Slates  Department  of  Fnerfy. 

Washington.  DC. 


nrcnsnlcsi  eneineerlng — Congresses.  I. 
Illinois  Institute  of  Technology, 

Chi  capo. 


NUCLEAR  WASTE  DISPOSAL  t THE  GEOLOGICAL  AS°ECTS 
Neill  Chapman,  David  Gray  and  John  Mather 
New  Scientist,  vol.  73,  n#.1110,  April  27,  1973 
p.225-227  . . . 

tnnrrrn  has  crystallised  over  the  issue  of 
“high-level  waste  (HI.W),  the  disposal  of  which  by  burial 
deep  in  rock  formations  has  been  mooted  as  the  most 
feasible  option  Such  an  option  is  currently  the  object  of 
research  programmes  in  several  countries,  including  the 
UK  For  example,  the  recent  moratorium  on  nuclear  power 
development  in  Sweden,  until  the  major  issue  of  waste 
disposal  is  accepted  as  resolvable,  has  led  to  the  rapid 
instigation  of  both  experimental  and  theoretical  studies  of 
geological  disposal 
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REPORT  TO  THE  AMERICAN  PHYSICAL  SOCIETY  BY  THE  STUDY 
CROUP  OH  IPJCLEAR  FUELS  CYCLES  AND  WASTE  MANAGEMENT 
Review  of  Modern  Physics,  v.5»>,  no.l.  Part  II, 

January  1978,  pp.S5-Sl85 

lllilullua  of  nucleai  fuck  in]  management  of  Buclcmr  villa  b«c  become  major  lofrct  of  pubhc 
dikuuiofi  Under  lie  susptca  of  Ike  Ameman  Physical  Society  ihu  aludy  »u  undrnaken  as  an 
indepcadcnl  evaluation  of  technical  issues  w the  use  of  ftationabie  malcnah  m nuclear  fuel  cycle*, 
together  anil  their  principal  economic,  environmental,  health  and  safety  implications  Reprocessing  and 
recycling  m light  viler  reactors  were  examined,  along  aritk  lechmcal  measures  proposed  as  possible 
safeguards,  advanced  reactor  fud  cycles  were  also  studied  for  Iheir  resource  and  safeguards  implication* 
Much  of  the  work  of  I he  group  centered  on  the  principal  alternatives  for  disposal  of  radioactive  wastes  aad 
control  of  effluents  The  group  cumined  the  research  and  development  programs  sponsored  by 
government  agencies  along  with  associated  relationship*  among  agenda  and  between  government  and 
private  industry.  Available  mforrealioa  was  also  considered  on  nuclear  fuel  resources,  and  on  unourtant 
economic  and  cnvuunmenlal  aspects  of  the  various  fud  cycles  in  order  to  strive  for  a b~*nccd 
comparative  study 


NUCLEAR  WASTE:  DISPOSAL  OR?? 

Ralph  V.  Car lone 

Aerospace  and  Electronic  Systems,  Vol.  AES-14, 
No.  4,  July  1978,  p.  616-6 2?. 

Thn  paper  originated  a*  two  wparata  report*  Onanmg  Up  It*  Re 
mawtr  of  Nucbtf  Fscihtmt-A  ¥u!H,M*e<  Oottv  Rrobhtn.  a report 
to  the  Congrem  by  the  Comptrollm  General  •«  the  United  Slate. 

Junr  IS.  IS77.  II  MO  77461  and  Hue fear  l nergy  , Ourmmu 
Dapoung  of  Heterdoui  Aadmarrmr  Waste  Safety.  a report  to  tha 
Congrem  by  tha  comptroller  General  o<  tha  Unnvd  State*.  Saptvm 
her  t.  1977.  (EMO  77411. 

At  presented  her*,  thn  u esaentiaNy  the  lull  statement  as  pre 
•enled  in  hearings  before  the  A neon  sin  Pubic  Serve*  Commission. 

Midnon  Wisconsin,  as  part  of  the  Commission's  continuing  hearings 


NUCLEAR  POWER  AND  NUCLEAR-WEAPONS  PROLIFERATION. 

Ernest  J.  Monlz  and  ThomaT  L.  Neff 

Physics  Today.  Vol.  31.  no.  4,  April  1978,  p.42-51. 


For  decade*,  nuclear  power  ha*  lieen 
considered  a mayor  component  in  the  en- 
ergy aupplv  plans  of  some  count  ties  and 
an  important  option  for  the  future  in 
other*.  Like  rniicr  energy  sources,  espe 
cially  ml.  nuclear  power  has  liecome 
linked  to  national  security  and  economic 
health  in  many  countries;  the  magnitude 
of  fuel  reserves  and  the  assurance  of  sup 


ply  have  become  issues  of  intense  inter- 
national concern.  However,  nuclear 
power  raises  an  additional  issue:  its  po- 
tential for  contributing  to  the  acquisition 
of  nuclear  weapons  by  nal  ions  or  even  by 
terrorist  groups  The  goals  of  adequate 
energy  supply  and  nuclear  weapons 
nonproliferation  are  I lie  re  fare  potentially 
in  conflict. 


®"  edvence  plan*  lor  conflrucimn  ol  Iac4it*t  M tiled  with  the 
CommniNM  tor  itmw  and  approval  mrreuam  la  bad  ate  196  46. 
Wisconsin  Statute*. 

NUCLEAR  POWER -SHORTED  BY  THE  WASTE  PROBLFM? , by  Dan 
Brown 

Chtdiical  Engineering,  vol.  85,  no.  22,  October  1/78 
p.  74-76 

Everyone,  it  teems,  has  been  caught  napping,  as  spent 
fuel  accumulates  at  nuclear  plants  all  over 
the  world.  But  Europeans  are  making  plans  to  reprocess 
the  material  and  store  end-wastes,  while  the  U.S. 


HUCLr AR  WASTE:  INCnrASIMr,  SCALE  AMO 

sociopolitical  IMPACTS. 

Todd  R.  La  Porte 

Science,  Vol.  201,  No.  4350,  July  7,  1978, 

o.  ‘>2-2R. 

The  shorter-term  impacts  of  large-scale  nuclear  waste 

operations  should  be  examined. 


has  yet  to  launch  a definitive  program. 

WHAT  ARE  WE  GOING  TO  DO  ABOUT  NUCLEAR  WASTE? 
by  Arthur  Fisher. 

Popular  Science,  vol.  213,  no.  6,  Deceir.1 -or  1978, 
p»  90— • 

Will  our  nuclear  programs  leave  a legacy  of 
disaster  for  future  generations,  or  are  there 
safe  ways  to  dispose  of  radioactive  refuse  ? 


REFORT  TO  THE  AMERICAN  PHYSICAL  SOCIETY  BY  THE  STH3Y 
GROUP  OH  NUCLEAR  FUEL  CYCLES  AND  WASTE  MANAGEMENT 
Review  of  Modern  Physics,  v.50.  no.l.  Part  II, 

January  1978,  ppS5-Sl85 

Utiliration  of  nuclear  Mi  and  management  of  aurlrar  »«tn  have  become  major  topics  of  pMc 
dncunion  Under  the  suspires  of  the  American  Physical  Society  this  Mady  was  undertakes  as  an 
independent  evaluation  of  technical  wanes  in  the  me  of  fissionable  materials  in  nuclear  fuel  cycles, 
together  with  their  principal  economic,  environmental,  health  and  safely  implications  Reprocessing  and 
recycling  in  light  water  reactors  were  riamined,  along  mth  technical  measures  proposed  as  possible 
safeguards,  advanced  reactor  fuel  cycles  were  also  studied  for  their  resource  and  safeguards  implications 
Much  of  the  work  of  the  group  centered  on  the  principal  alternatives  for  disposal  of  radioactive  wastes  and 
control  of  effluents  The  group  riamined  the  research  and  development  programs  sponsored  by 
government  agencies  along  with  associated  relationships  among  agencies  and  between  government  and 
private  industry  Available  information  was  also  considered  on  nuclear  fuel  resources,  and  on  important 
economic  and  environmental  aspects  of  the  various  fuel  cycles  in  order  to  strive  for  a balanced 
comparative  study 


DEVELOPING  CRITERIA  FOR  THE  MANAGEMENT  OF 

NUCLEAR  WASTES 

Richard  A.  Heckman 

Energy  and  Technology  Review 

Vol.  no.  October  1977 

p.  9-18 


NUCLEAR  HASTE  DISPOSAL: 
GUARANTEE  I SOI  AT  ION? 


CAN  THE  GEOLOGIST 


G.  de  Narslly,  E.  Ledoux,  A.  Barbreau, 
and  J.  Margat 


Science,  August  5.  1977,  vol.  197,  no.  4303. 
p.  519  - 527 


Parameters  governing  possible  mechanisms  of  migration 
of  radionuclides  in  geologic  formations  are  discussed. 
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. reierov  aanservaticn—Cbnoresses 
I.  American  Nuclear  Society. 


"91M  _ Beneficial  Ufiiyjhon  of  Nuclear  Watte— 

1*77,  G.  P.  Dix,  FRDA.  Washington.  D.C 


We  are  studying  the  handling,  transportation,  and  storage  of  high-level 
radioactive  wastes  Our  findings  will  provide  a technical  basis  for  Nuclear 
Regulatory  Commission  standards  and  regulations  for  the  management  of 
nuclear  wastes 

NUCLEAR  WASTE  DISPOSAL:  NOT  IN  MY  BACKYARD. 

Alan  Jakimo  & Irvin  C.  Bupp 

Technology  Review,  Vol.  80,  No.  5»  Mareh/April 
1978,  p.  6L-72. 

Technology  to  solve  the  waste  disposal  problem  is  at 
hand  But  while  we  hammer  out  safety  standards  to 
govern  its  use.  spent  fuel  continues  to  accumulate 


NUCLEAR  WASTES:  POPULAR  ANTIPATHY  NARROWS  SEARCH 

FOR  DISPOSAL  SITES. 

L.J.  Carter. 

Science,  v.197.  Sept. 25, 1977,  p.1265-66. 


I.neal  political  at  It  tildes  now  loom  as 
large  as  geological  criteria  in  the  govern- 
ment s increasingly  troubled  attempt  to 
find  sites  for  the  pctmancnl  disposal  of 
radioactive  wastes  In  fact,  the  slr«*ng 
popular  antipathy  aroused  in  some  re- 
gions by  the  possibility  lhal  a waste  te- 
pository  might  be  built  ihere  seems  lo 


have  let!  the  I nergy  Research  anti  Uevel 
opment  Administration  ll  RDM*  (o  p,„ 
mtKh  ,4  it,  hopes  on  the  Mill  sympathet 
tc  all  male  f.uind  in  three  western  states 
that  have  long  been  intimately  involved 
with  the  atom— Washington.  New  Mest- 
co. and  Nevada 


TJ  Perspectives  on  the  energy  crisis  : technical, 
lfi3.2  rcqulatory,  mvirorrnental,  eaoncmic,  pro- 
.PiP  snoctive.  / advisory  editors,  Howard  Gordon, 
Roy  Meador.  — Ann  \rbor,  Mich.  : Ann  Arbor 


Science  Publishers,  cl*»77. 

? v.  : ill,  ; 29  on. 
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(Exccri'ti  liura  Woridwaich  Piper  6.  11k  turUukJi  Imlitulc. 

May  1976.  Paper  written  by  Dcrut  I layer)  # 


The  iiilha  ■ • noublr  jnalyti  of  energy  pnMnm  and  ifrtu  uf  pitkm.  That 
cvaluatm.  ..I  iwdcw  power  u pul  u i • ttwiuwing  rceunuruliun.  The  pfruin, 
qurtliom  .4  awdru  v»frty  uwl  iufcuu.liic  wane  Jtipoul  ictwi  easy  am  wen 
The  fa  ill  anJ  ii|uintiiii  m Ihn  Hudy  contnbutr  utrluOy  to  • Jultfuc  of 
pet  talc  nt  unaiN 

NUCLEAR  OPERATIONS  AND  THE  ENVIRONMENT  . . 263 

(By  W P Bcbhinglon,  Atomic  Energy  Dtviwnn.  E.  I du  Pont  dc 
Nemuun  A Company,  for  the  U S Alien*  Energy  Cammauae) 

The  Sawmill  Hirer  Ptanl  iwKlra  acrnitm  are  analirn]  • l«mn  of  nw«. 
mental  lately  and  rcgidu  iwumlorin|  T ypea  of  lubon-.lire  rctearei.  puiotte 
ucnfenla.  and  lately  iciuidi  aie  njitded  Cuwcl— on  wfe  upeialnm  al  nuctcar 
■nei  hat  been  mrliunjuig  Thu  kaa  nor  been  the  irndl  of  pad  hub , bur  of 
knowledge  and  cunacicnlMiwa  lately  praclnea 

TWO  HISTORICAL  STATEMENTS  ON  NUC LEAR 

ENERCY 287 

1.  Scknlnls'  Statement  on  Energy  Policy . 

2.  Invitation  from  the  Comm  nice  for  Nu.lc»  Rriponsibilily. 

There  Iwu  nimh  <auo<ed  dutunxiui  leprcacM  dircipenl  purrilr  uf  new  on 
mu  leu  rneig)  One  pioup.  rewinding  numcmaii  hkdiel  lauitalet.  lupputl 
uwtr.1  UrunMi  itlirtt  The  ulher  pioup  dw  with  Hi  Nuhcl  wmnen. 
uppum  lur  i he  leawwt  pnr  It  n lard  lhai  Imm  the  dehale  amunp  ittumMt 
mat.  Hull,  emeige.  On  inwlrar  energy.  die  drhalc  ml  ptiweej. 

THE  DISPOSAL  OF  RADIOACTIVE  WASTES  FROM 
FISSION  REACTORS.' 

Bernard  L.  Cohen 

Scientific  American,  vol.  236,  no.  6,  June 
1977,  p.  21-31 

High  level  radioactive  wastes  can  be  stored 
satisfactorily  in  deeo  geolocical  formations. 


Lmeta,  Elmer  Eugene,  1938— 

Nuclear  power  reactor  safety  / E.  E . 
Lee i h • Nee  York  : Wiley, C1977. 

xvl,  630  p.  : 111.  ; 24  cm. 

■A  » i ley- In t e rue  I ence  publication.' 
Includen  Index. 

1.  Nuclear  reactors  Safety 

measures.  2.  Nuclear  reactors  — - 
Accidents.  1.  Title. 
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HIGH-LEVEL  AND  LONG-LIVED  RAOIOACTIVE  WASTE  DISPOSAL. 

E.E.  Angioo. 

Science,  v.198,  Dec. 2, 1977,  p.885-890. 

Summary  No  uniform  international  approach  tor  handhng  the  problem  oi  high  level 
radioactive  waste  disposal  exists  A«  the  while,  the  volume  o I these  wastes  conhnoes 
to  grow  The  only  viable  solution  to  the  disposal  problem  « a geologic  one  Burial  of 
these  wastes  m sobd  torm  tor  long  periods  of  time  m mined  cavities  m sat  or  Pre 
cambnan  r ryslaftne  rock  tormahons  is  techrucaty  posstote  Several  steps  tn  the  bun* 
process  have  already  been  demonstrated  m Germany  The  problem  becomes  more 
serious  as  the  number  of  countries  committed  to  the  use  ol  nuclear  energy  grows  It 
one  considers  the  problems  ol  seismic  slabdrty  and  worldwide  distrtoubon  ol  saR  de- 
posits the  overwhelming  need  lor  an  international  solution  to  the  waste  disposal  prob- 
lem seems  obvious 
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RAOIOACTIVE  WASTES!  A COMPARISON  OF  U.S.  AILITARY 
AND  CIVILIAN  INVENTORIES. 

H.  Krugmann  and  F.  von  Hippel. 

Science,  v.197,  1977,  p.883-885. 

Abstract.  Contrary  to  widespread  belief,  the  accumulated  Inventory  of  fission 
products  generated  by  the  still  small  U.S.  civiban  nuclear  power  industry  may  al- 
ready be  comparable  to  that  generated  in  the  past  by  U.S.  military  nuclear  pro- 
grams Although  the  volumes  of  the  military  wastes  are  very  large,  they  are  on  the 
average  almost  100  limes  more  dilute  than  peojet  led  commen  usl  high-level  wastes 
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THF  COST  FFFECTIVENFSS  OF  REMOTE  NUCLEAR  REACTOR 

STTTNG. 

F Nlehaus  and  H.J.  Ot*ay. 

Nuc.  Technology,  v.3U,  Aug. 1977,  p.3^7- 

By  using  an  idealized  model,  the  reduction  in 
potential  radiation  risks,  as  a function  of  in- 
creasing distance  between  nuclear  power  plan I and 
load  center,  was  compared  to  the  corresponding 
increase  in  power  transmission  costs.  Based  on 
the  U.S.  Nuclear  Regulatory  Commission  guideline 
of  $1  OOO/man-rem . remote  siting  uas  not  found 
to  be  a cost-effective  risk -reduction  method. 
However,  this  guideline  applies  only  to  the  bio- 
logical risks  of  radiation  exposure,  explicitly 
excluding  measures  of  the  relei'ant  social  values. 

It  is  suggested  that  methorlologies  from  many 
disciplines  can  be  applied  within  the  risk  assess- 
ment framework  to  allow  the  inclusion  of  mine 
measures  in  public  decisions  that  regulate  the 
integration  of  technological  and  social  system r 
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NUCLEAR  ENERGY  FORECASTS  AND  THE  INTERNATIONAL 
SAFEGUARDS  SYSTEM 
Thomas  L.  Brewer 

Technological  Forecasting  and  Social  Change 
Vol . 11  no.  1 1977  p.MV 

This  paprr  awun  I hr  nnpml  id  ihr  tarrraunf  atr  of  naclra  rnnf » on  ihr  iMrmatnaul  ufrfaanH  >*««!. 
and  H wlrnlifir'  ami  I'rwv  <fiHtn  fit  (i^nf  nidi  ihr  am II  i paint  imp#  I A mu#  id  a«n  Irar  ttofi  fitn  mi 
i nil*  am  a nml  Ini  iiiMaMial  Murrain  in  ihr  fmam  lal  and  pmnnnrl  mann  id  ihr  ulcpHNh  '»>!»  ,*»rr 
Ihr  nrn  drtadr  Ihr  in|ui'ilr  finam  lal  II#. team  air  (fhaNi  mihin  Ihr  Itnnli  id  |#dHn  al  frauhdNy.  N ihr 
privmnrl  nmh  may  hetumr  piiddcmalH  Thrrr  n aim  Ilk  tty  hi  hr  a urriinuni  dnlmr  in  imdidmir  in  Ihr 
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